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ABSTRACT
We search in the Dark Energy Spectroscopic Instrument Legacy Imaging Surveys
for new strong lensing systems by using deep residual neural networks, building on
previous work presented in Huang et al. These surveys together cover approximately
one third of the sky visible from the northern hemisphere, reaching a z band magnitude
of ∼ 22.5. We compile a training sample that consists of known lensing systems as well
as non-lenses in the Legacy Surveys and the Dark Energy Survey. After applying our
trained neural networks to the survey data, we visually inspect and rank images with
probabilities above a threshold. Here we present 1014 new strong lens candidates.
Keywords: galaxies: high-redshift – gravitational lensing: strong
1. INTRODUCTION
Strong gravitational lensing systems is a powerful tool for cosmology. They have been used to study
how dark matter is distributed in galaxies and clusters (e.g., Kochanek 1991; Koopmans & Treu 2002;
Bolton et al. 2006; Koopmans et al. 2006; Vegetti & Koopmans 2009; Tessore et al. 2016), and are
uniquely suited to probe the substructure and test the prediction of CDM beyond the local universe
(e.g., Vegetti et al. 2014, 2018; Ritondale et al. 2019; Diaz Rivero & Dvorkin 2020). Multiply lensed
supernovae (SNe) are ideal for measuring time delays and H0 because of their well-characterized light
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curves, and in the case of Type Ia, with the added benefit of standardizable luminosity (Refsdal 1964;
Treu 2010; Oguri & Marshall 2010). In recent years, strongly lensed supernovae, both core-collapse
(Kelly et al. 2015; Rodney et al. 2016) and Type Ia (Quimby et al. 2014; Goobar et al. 2017), have
been discovered. Time-delay H0 measurements from multiply imaged supernovae (e.g., Goldstein &
Nugent 2017; Goldstein et al. 2018a,b; Wojtak et al. 2019; Pierel & Rodney 2019; Suyu et al. 2020),
combined with measurements from distance ladders (e.g., Riess et al. 2019; Freedman et al. 2019,
2020) and lensed quasars (e.g., Suyu et al. 2010, 2013; Treu & Marshall 2016; Bonvin et al. 2017;
Wong et al. 2019) can be an important test of the tension between H0 measured locally and the value
inferred from the CMB.
The application of strong lensing to cosmology has only been limited by the available sample size of
the lenses. In the last few years, several groups have used convolutionary neural networks to search
for strong lensing systems in photometric surveys including, in ascending sky coverage, CFHTLS
(Jacobs et al. 2017), KiDS (Petrillo et al. 2017, 2019; Li et al. 2020), DES (Jacobs et al. 2019a,b),
and Pan-STARRS (Canameras et al. 2020).
The DESI Legacy Surveys (Dey et al. 2019), for which at least z band is observed with a 4-m
telescope, covers ∼ 14,000 deg2, nearly three times the size of the DES footprint. In Huang et al.
(2020, H20), we identified hundreds of new strong lenses in the Legacy Surveys Data Release 7 (DR7)
by using a residual neural network. In this paper, building on H20, we have significantly improved
the human inspection efficiency and report the discovery of 1014 new strong lensing systems in DESI
Legacy Surveys DR8.
This paper is organized as follows. A brief description of the Legacy Surveys is given in § 2. In § 3,
we describe our methodology, including the improvements we have made on H20. In § 4, we show
the inference results and present our best strong lensing system candidates. We discuss our results
in § 5, and conclude in § 6.
2. OBSERVATIONS
The Legacy Surveys consist of three projects: the Dark Energy Camera Legacy Survey (DECaLS),
observed by the Dark Energy Camera (DECam; Flaugher et al. 2015) on the 4-m Blanco telescope
at the Cerro Tololo Inter-American Observatory; the Beijing-Arizona Sky Survey (BASS), by the
90Prime camera (Williams et al. 2004) on the Bok 2.3-m telescope owned and operated by the
University of Arizona located on Kitt Peak; and the Mayall z-band Legacy Survey (MzLS), by the
Mosaic3 camera (Dey et al. 2016) on the 4-meter Mayall telescope at Kitt Peak National Observatory.
Together they cover ∼14,000 deg2 of the extragalactic sky visible from the northern hemisphere with
at least three passes in each of the three bands, grz. The 5σ z-band median limiting magnitude is
22.5 mag for galaxies with an exponential disk profile with ri, half = 0.45
′′.
The combined survey footprint is split into two contiguous areas by the Galactic plane. DECaLS
covers the ∼ 9000 deg2 δ . +32◦ sub-region of the Legacy Surveys, while BASS/MzLS the ∼
5000 deg2 northern sub-region. Figure 1 shows the different regions in the the Legacy Surveys
footprint and the depth of the z-band observation.
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Figure 1. The DESI Legacy Surveys footprint in an equal area Aitoff projection in equatorial coordinates
with the DECaLS and MzLS/BASS regions highlighted with red and green outlines, respectively. The sky
coverage is approximately between −18◦ < δ < +84◦ in celestial coordinates and |b| > 18◦ in Galactic
coordinates. Slightly above δ = 32◦, there is a small amount of overlap between the surveys. Patches with
different shades of blue indicate the depth in z band: light for between three and seven passes; medium,
between seven and ten, and dark, greater than ten. Note that observations in grz bands of the northern
part (δ > −18◦) of the DES (black dotted outline) is included in DECaLS. The region that extends further
south than DECaLS (the red outline) is also part of DES. Even though it is not part of the Legacy Surveys,
the objects in this region have been reliably cataloged and typed by The Tractor down to δ ≈ −32.375◦.
For DECaLS (red outline in Figure 1), the delivered image quality has FWHM of approximately
1.29, 1.18, 1.11′′ for g, r, and z bands, respectively. For the δ & +32◦ (NGC; green outline in Figure 1)
footprint of the Legacy Surveys, MzLS has imaged in z-band that complemented the BASS g- and
r-band observations in the same sub-region, with median delivered image quality of approximately
1.61′′, 1.47′′, and 1.01′′ for g, r, and z bands, respectively.
The Legacy Surveys used The Tractor package (Lang et al. 2016) as a forward-modeling approach
to perform source extraction on pixel-level data. The Tractor takes as input the individual images
from multiple exposures in multiple bands, with different seeing in each. After source detection,
the point source (“PSF”) and spatially extended (“REX”, round exponential galaxy) models are
computed for every source and the better of these two is used when deciding whether to keep the
source. The spatially extended sources (REX) are further classified if χ2 is improved by 9 by treating
it as a deVaucouleurs (DEV), an exponential (EXP) profile, or a composite of DEV + EXP, or
COMP1. The same light profile (EXP, DEV, or COMP) is consistently fit to all images in order to
determine the best-fit source shape parameters and photometry.
The categories of DEV and COMP indicate the classification of elliptical galaxies. Given that the
vast majority of lensing events are caused by massive early type galaxies, we decided to first target
objects with DEV and COMP classifications, and then REX, which tend to be smaller and/or fainter
galaxies.
1 http://legacysurvey.org/dr8/description/
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3. THE TRAINING SAMPLE AND RESIDUAL NEURAL NETWORKS
Deep convolutional neural networks (CNNs) and their variations have been shown to be highly ef-
fective in image recognition. In recent years, this technique has been successfully applied to recognize
instances of strong lenses in simulations (e.g., Metcalf et al. 2018, and references therein). As men-
tioned in § 1, several groups have searched for and found strong lenses in existing imaging surveys.
In all these efforts, at least the positive examples (lenses) in the training samples were constructed
from simulated lenses, typically on the order of O(105). This is because the number of known lenses,
on the order of several hundred, is thought to be too small to effectively train CNN models. Building
on H20, we continue to use only observed data for lenses and non-lenses in our training sample. In
this section (and § 4), we show we can train deep neural networks with a much smaller sample and
far fewer positive examples and achieve comparable if not superior results. In § 3.1, we describe our
training sample. We show the training results using the residual neural network from Lanusse et al.
(2018) in § 3.2. Finally in § 3.3, we present an improved neural network model.
3.1. Training Sample
The Master Lens Database2 (Moustakas et al. 2012), which contains hundreds of lensing events up
to 2016, provided the initial list for the lens training sample. We have since added several hundred
more lenses and lens candidates from more recent publications (Carrasco et al. 2017; Diehl et al. 2017;
Pourrahmani et al. 2018; Sonnenfeld et al. 2018; Wong et al. 2018; Jacobs et al. 2017, 2019a,b; and
H20). Initially our primary goal was to find lenses in DECaLS, part of which was observed by the
DES. Therefore in total we have identified 632 previously known lenses or lens candidates in DECaLS
and DES, to be used in our training sample. For the lenses in the DES footprint, we only include
grz bands. We also assemble ∼ 21, 000 non-lens image cutouts from DECaLS and DES, all with at
least three passes in each of the grz bands, a z-band mag < 20.0, and typed as DEV or COMP,
randomly distributed in the footprint. This is 60% larger than the number of the non-lenses used in
the training sample in H20. Given that on average we expect one strong lens in O(104) galaxies (e.g.,
Oguri & Marshall 2010), incidental inclusion of a lens or two in these randomly selected galaxies is
not a significant concern.
In the training sample of H20, we found that the images for the lenses tend to be much deeper
than the non-lenses. This led to the neural net during the inference stage preferentially assigning
high probabilities to images with deeper observations whether they are lenses or not. To correct
for this bias, given that many (359) of our lenses in the training sample are from the DES south
of δ = −18◦ with deeper observations (see Figure 2), we have included in the non-lens sample five
thousand random cutout images from the same region.
As with H20, included in the non-lens sample are cutouts selected by eye so as to cover as many
non-lens configurations as possible, especially cases that can potentially be confused by the neural
net. These include spiral galaxies of different sizes and spiral arm configurations, elliptical galaxies,
galaxy groups, images having objects with different colors (typically a blue galaxy next to a red
one), cosmic rays appearing in different bands (some of which have curved trajectories), unusual
arrangements of galaxies or stars, and finally certain data reduction artefacts (see H20).
2 http://admin.masterlens.org/index.php
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Figure 2. Lenses shown as red dots in our training sample, against the background of the depth map of
Legacy Surveys DR8 (see the caption for Figure 1). The lenses south of the DECaLS footprint (red outline)
are from DES, all with similar depth (10+ passes in z band).
Figure 3. The yellow and violet columns show the fractions of lenses and non-lenses in the training sample,
respectively.
The distributions of the lenses and non-lenses in our training sample is shown in Figure 3. While
fractionally there are still more non-lenses in the shallowest bin and more lenses in the deepest bin,
overall the disparity between the relative proportions of lenses and non-lenses in the each depth bin
is much improved compared with the training sample in H20 (see Figure 10, Right Panel in H20).
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3.2. Residual Neural Networks
As in H20, we use the Residual Neural Network (ResNet) model of Lanusse et al. (2018, L18), after
re-implementing it in TensorFlow3. We have left their architecture and hyperparameters unchanged
(for details, see Section 3.3 of L18), except that we double the batch size to 256. The lens and
non-lens images in the training sample are cutouts with a dimension of 101 × 101 pixels, following
the specification in the Lens Challenge (Metcalf et al. 2018).
We split the training sample into training and validation sets, with a ratios of 7:3. We then train
the ResNet on Google Colab 4 using a GPU (NVIDIA Tesla v100). The 120 epochs of training took
4 hours.
The ResNet attempts to minimize the cross entropy loss function:
−
N∑
i=1
yi log yˆi + (1− yi) log(1− yˆi) (1)
where yi is label for the ith image (1 for lens and 0 for non-lens), and yˆi ∈ [0, 1] is the model predicted
probability.
While the loss function is monitored during the training process to determine the point of termi-
nation, the overall performance of the trained model is typically assessed by the Receiver Operating
Characteristic (ROC) curve. The ROC curve shows the True Positive Rate (TPR) vs. the False Pos-
itive Rate (FPR) for the validation set, where P(ositive) indicates a lens and N(egative), a non-lens.
With the definitions TP = correctly identified as a lens, False Positive = incorrectly identified as a
lens, True Negative = correctly rejected, and False Negative = incorrectly rejected,
TPR =
TP
P
=
TP
TP + FN
and
FPR =
FP
N
=
FP
FP + TN
The curve is generated by gradually increasing the threshold probability for a positive identification
from 0 to 1. Random classifications will result in a diagonal line in this space with an area under the
ROC curve (or AUC) equal 0.5. For a perfect classifier, AUC = 1.
In Figure 4, left panel, we show how the cross entropy loss functions vary as training progresses.
For the validation set, we show the value at every epoch. For the training set, the cross entropy was
reported for every step, which we have boxcar smoothed with a window size of 57. This is because
the training set has a total of 14,725 images, with a batch size of 256 images, it takes approximately
57 steps to complete one full training epoch. Figure 4 shows that the AUC for the validation set has
plateaued well within the 120 epochs of training. We achieve an AUC of 0.992 for the validation set
(Figure 4, right panel). This is a significant improvement over an already high AUC of 0.977 from
H20.
3 https://www.tensorflow.org/
4 https://colab.research.google.com/
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Figure 4. Left: The cross entropy loss functions for the training and validation sets over 120 epochs.
Right: The receiver operative characteristic (ROC) curve for the validation set with the area under the curve
(AUC) = 0.992.
3.3. Improvement on the L18 Model
In H20, we also stated that we would like to see if we can modify the neural network model
to improve performance. We have experimented with a variety of ways to improve on the model
in L18, including transfer learning and domain adaptation (e.g., Tzeng et al. 2017), among other
techniques. We will provide the full results of the comparisons from these different approaches in a
future publication.
So far we have run inference and visually inspected the recommendation for one of the variants.
In this modification on the original L18 model was the addition of “shielding” layers, inspired by
the architecture of the InceptionNet architecture of Szegedy et al. (2014). These “shields” are 1× 1
convolutional layers inserted between every three blocks of the L18 architecture (see their Figure 4), so
named because they have the effect of reducing dimensionality and mitigating the exponential increase
in computational complexity present in the original architecture. With appropriate adjustments to
the number of channels in the shielding layers, we reduce the number of trainable parameters by a
factor of 50 (from 3 million to 60 thousand), thereby shortening the training time by 17%. Moreover,
the validation AUC has increased from 0.992 (using the original L18 model; § 3) to 0.997. Thus the
reduction in model complexity does not appear to have an adverse impact on performance, and in fact
has improved it. This is likely because the problem at hand — to tell lenses apart from non-lenses,
although complex, does not require a large number of dimensions in the underlying latent space.
The addition of “shielding” layers compresses dimensionality by more than an order of magnitude,
forcing the network to learn only the most salient features. For example, in the final block of the
architecture in L18 (see their Figure 4) we experimented with reducing the output from 512 channels
to 256, 128, 64, 32, and 16 channels. We find that “shields” that keep the output to 32 channels
perform the best.
In § 4, we will show lens candidates from both the original model in L18 and the “shielded” model
(the one with 32 output channels), to achieve greater completeness for the lens search in DR8 and
to demonstrate that a different neural network model can identify new lens candidates.
4. RESULTS
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In this section we present the lens candidates. In § 4.1, we present all the candidates found by using
the ResNet model of L18, specifically: § 4.1.1, candidates that are DEV or COMP in DECaLS; § 4.1.3,
candidates that are DEV or COMP found in BASS/MzLS; and § 4.1.4, candidates that are typed as
REX in DECaLS and MzLS. In § 4.2, we show candidates that are found with the “shielded” model
(see § 3.3). To determine the probability threshold for human inspection, we consult the precision-
recall curve (PRC), where precision = TP/(TP+FP) and recall = TP/(TP + FN), which is the same
as TPR (§ 3.2). The PRC for the validation set, with probability threshold values marked, is shown
in Figure 5.
0.0 0.2 0.4 0.6 0.8 1.0
Recall
0.0
0.2
0.4
0.6
0.8
1.0
Pr
ec
isi
on
Validation Set
Figure 5. The precision-recall curve for the validation set. The blue points from left to right correspond
to probability threshold values from 0.9 to 0.1 with an interval of 0.1.
While ideally we would like to identify all the lenses that are discoverable in the data set, there is
a ceiling to the number of images that can be inspected in a reasonable amount of time. We choose
the threshold of 0.1 because it seems to be a reasonable compromise between purity (precision)
and completeness (recall). In reality, however, the purity will not be above 80% (see § 4.1.2 below).
Completeness is very difficult to assess for observed data. We will address the question of completeness
for observed data in the context of comparing the results of different neural network models in a future
publication (see § 3.3). Nevertheless the PRC provides guidance for the choice of the probability
threshold. We will refer to all cutout images with probabilities above this threshold as the ResNet
“recommendations”.
We recognize that different terms have been used for the same quantities. To avoid confusion, in
this paper:
recall = TPR = completeness
and
precision = purity ≈ human inspection efficiency
This redundancy in terminology in part stems from fairly standard usage (e.g., recall or TPR
depending on the context) and in part from the difference in terminology between machine learning
and astrophysics (recall or completeness, precision or purity). We introduce “human inspection
efficiency”, because practically speaking, for observed data, human inspection that takes place in a
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reasonable amount of time provides the best available estimate of purity (keeping in mind that it is
infeasible to inspect the entire data set).
Throughout this section, all objects we run inference on have ≥ 3 passes for all three bands and z-
band mag < 20.0. For the ensuing human inspection, we follow this process. Co-authors S.B., A.G.,
A.P., V.R., C.S., W.S., and R.V. make the “first pass” selections. according to these criteria, erring
on the generous side: small blue galaxy/galaxies (red galaxies are rare but certainly acceptable) next
to the red galaxy/galaxies at the center that
• are typically 1 - 5′′ away
• have low surface brightness
• curve toward the red galaxy/galaxies
• have counter/multiple images with similar colors (especially in Einstein-cross like configuration)
• are elongated (including semi- or nearly full circles)
Typically, most candidates do not have all these characteristics. In general, the greater the number
of characteristics listed above an image has, the higher they are ranked by humans. For the “second
pass”, co-authors X.H. and A.D. examine all “first pass” selections and assign a integer score between
1 and 4. These two scores are averaged. We assign a letter grade according to the average:
• ≥ 3.5: Grade A. We have a high level of confidence of these candidates. Many of them have
one or more prominent arcs, usually blue. The rest have one or more clear arclets, sometimes
arranged in counter-image configurations with similar colors (again, typically blue). However,
there are clear cases with red arcs.
• = 3.0: Grade B. They have similar characteristics as the Grade A’s. For the cutout images
where there appear to be giant arcs they tend to be fainter than those for the Grade A’s.
Likewise, the putative arclets tend to be smaller and/or fainter, or isolated (without counter
images).
• = 2.5 or 2.0: Grade C. They generally have features that are even fainter and/or smaller
than what is typical for the Grade B candidates, but that are nevertheless suggestive of lensed
arclets. They are often without counter images, In a number of cases, the deflection angles are
comparable to or only slightly larger than the seeing.
For Grade B and C candidates, we have included a small percentage of cases where it is difficult to
judge whether it is a lensing event vs. a coincidental placement of galaxies, a spiral galaxy, or a ring
galaxy.
4.1. Lens Candidates Found with the ResNet in L18
Below we present all lens candidates found by using the ResNet model in L18.
4.1.1. Candidates from DEV and COMP in DECaLS
Searching for strong lenses among the DEV and COMP objects in the DECaLS region originally
was our primary goal. Our training sample is selected from the same region (see Figure 2). Since
10 Huang, Storfer, Gu, Ravi, Pilon, Sheu, Venguswamy et al.
source extraction and typing by The Tractor are reliable beyond the southern edge of DECaLS
(Figure 1) down to δ = −32.375◦, even though this part of the DES footprint is not officially part of
DECaLS, our search extends to the same declination. We deploy our model on ∼ 10 million cutouts
centered on galaxies typed as DEV or COMP. With the probability threshold set at 0.1, in total we
have examined 22, 879 ResNet recommendations.
We have found 115 Grade A, 112 Grade B, and 504 Grade C candidates. The locations of these
candidates in the sky are shown in Figure 6. In total, we have identified 731 candidates, approximately
1 in 31 ResNet recommendations.
Figure 6. The new candidate lensing systems typed as DEV and COMP by The Tractor in the DECaLS
and BASS/MzLS regions are shown as red (Grade A), black (Grade B), and yellow (Grade C) circles. The
footprint of DECaLS is highlighted by red outlines and the z-band depth is represented by different shades of
blue (for more details, see the caption for Figure 1). Note that our search extends further than the southern
edge of DECaLS, down to δ = −32.375◦.
4.1.2. Human Inspection Efficiency
We briefly discuss the human inspection efficiency of the ResNet results thus far, since this is the
primary data set in which we originally planned to search for lenses.
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Figure 7. The orange columns (left y-axis) show the percentages of objects given a greater than 0.1
probability by our ResNet model (or “recommendations”) for the three bins of z-band depth. The gray
columns (right y-axis) show the percentages of ResNet recommendations that are selected as lens candidates
through human inspection.
In H20, we noted that due to the composition of our training sample (comparatively smaller num-
ber of non-lens images with deep observations), the neural net showed a preference for image with
deep observations, whether they contain lensing systems or not (H20, Figure 10). For the inference
results in this paper, Figure 7 shows how the number of the ResNet recommendations depends on
the observational depth, by using the number of passes for z-band as a proxy for depth (see Fig-
ure 1). The orange columns show that slightly over 2% of the objects in the 10+ pass bin receive
probability > 0.1 (“recommendations”), and approximately 0.17% in the 3 - 7 passes bin do. From
examining the percentages of candidates (determined by human inspection) relative to the number
of recommendations in each depth bin (Figure 7, gray columns), this trend in the ResNet recommen-
dations is likely not due to the neural net’s preference for deeper images, but rather the fact that
there are more lenses to be discovered for deeper images. For the three depth bins, the percentages
of lens candidates relative to the neural net recommendations are similar, approximately between 2
- 3%, even though the percentage for the shallowest bin is slightly higher than the other two. This
indicates that the neural net makes recommendation largely free of bias with regard to depth. Thus
while there may still be a bias toward deeper images, it is likely small. This is consistent with our
expectation based on the composition of the training sample used in this paper (see Figure 2).
Compared with H20, our much improved human inspection efficiency likely stems from three factors:
1) a larger (by about ∼ 60%) training sample; 2) the lenses in the training sample are all well observed
in DECaLS with clearly discernible lensing features; and 3) the non-lenses in the training sample
includes a large number of images from DES that have observations with comparable depth as the
lenses from DES in our training sample, which significantly reduced, if not eliminated, the ResNet’s
bias toward images with greater depth.
4.1.3. Candidates from Deployment on DEV and COMP in BASS/MzLS
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In H20, we stated that we would search for lensing systems in the northern MzLS/BASS region
for the DEV and COMP categories. Given the success of the deployment in DECaLS, we decide to
proceed with applying our trained ResNet model, without modification or re-training, to the northern
BASS/MzLS region.
We run inference on 5.4 million cutouts centered on DEV and COMP objects. The inspection of
8761 ResNet recommendations finds 29 A’s, 22 B’s, and 103 C’s. The locations of the candidates in
the sky are shown, together with the candidates found in DECaLS, in Figure 6. In total, we have
identified 154 candidates, approximately 1 in 57 ResNet recommendations. As expected, the human
inspection efficiency is worse than for DECaLS, but is still competitive. Keep in mind that we used
the same ResNet trained for DECaLS without any modification. Furthermore, as we mentioned in
§ 2, the gr band seeings are 1.61′′ and 1.47′′, respectively. To our knowledge, this is the first time
a lens search has been attempted and successfully carried out, with competitive human inspection
efficiency, for a survey with seeing & 1.5′′. This is a remarkable result.
4.1.4. Lens Candidates from Deployment on REX in Legacy Surveys
In H20, we also stated that we would like to find lenses for the REX type. The REX category
contains an order of magnitude more objects than the DEV and COMP types combined, since most
faint, extended galaxies are modeled by the REX profile (see § 2). This category likely includes many
elliptical galaxies, though the percentage is unknown.
Given the success with DEV and COMP in both DECaLS and BASS/MzLS, without modification
of the model or additional training, we deploy our trained ResNet on 6.7 million cutouts centered
on REX (5 million in DECaLS and 1.7 million in BASS/MzLS). When we performed this inference
run, the source extraction and typing by The Tractor became available for certain patches below
δ = −32.375◦. These objects are included in the deployment.
In total, we have inspected 7039 (5861 in DECaLS and 1178 in BASS/MzLS) ResNet recommenda-
tions and identified 219 candidates. Of these, 156 are in DECaLS and 12 in BASS/MzLS, resulting
in human inspection efficiencies of 1 in 38 and 1 in 98, respectively. The average efficiency is ∼ 1 in
42. We have removed candidates that have already been found in DEV and COMP (these lensing
systems are “discovered” again because the cutout images containing the same systems are centered
on different objects this time).
In the end, we identify 15 A’s (13 in DECaLS and 2 in BASS/MzLS), 7 B’s (6 in DECaLS and 1 in
BASS/MzLS), and 46 C’s (42 in DECaLS and 4 in BASS/MzLS), for a total of 68 new candidates.
The locations of the candidates in the sky are shown in Figure 8.
Strong Lenses in DESI Legacy Surveys 13
Figure 8. The new candidate lensing systems typed as REX by The Tractor in the Legacy Surveys are
shown as red (Grade A), black (Grade B), and yellow (Grade C) circles. The DECaLS and BASS/MzLS
regions are highlighted by red and green outlines, respectively, and the z-band depth is represented by
different shades of blue (see Figure 1).
4.2. Candidates Found with the “Shielded” Model in Legacy Surveys
As mentioned in § 3.3, we have experimented with modifications on the L18 ResNet model to
optimize performance, but so far using the same training sample (although we will experiment with
the makeup of the training sample as well). Here we present the lens candidates found by one of
these attempts.
We deploy the “shielded” model on the entire Legacy Surveys footprint on objects that satisfy the
same criteria as for the L18 ResNet model. We achieve a similar level of human inspection efficiency,
and we have found 80 new lens candidates, including 19 A’s, 14 B’s, and 47 C’s. This demonstrates
that a different neural network is capable of finding new lenses in the same footprint. The locations
of the candidates in the sky are shown in Figure 9.
Figure 9. The new candidate lensing systems found by the “shielded” model are shown as red (Grade
A), black (Grade B), and yellow (Grade C) circles. The DECaLS and BASS/MzLS regiions are highlighted
by red and green outlines, respectively, and the z-band depth is represented by different shades of blue (see
Figure 1).
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4.3. Summary of § 4
Altogether, we have found 1033 strong lens candidates. Nineteen of our candidates have been found
by other groups, with 18 from Jacobs et al. (2019b) and one from Inada et al. (2003). However, these
were not included in our training sample. This leaves 1014 new lens candidates. Of these, there are
170 A’s (Figures 11 - 13; Tables 1), 149 B’s (Figures 14 and 15; Table 2), and 695 C’s (Figures 16 - 24;
Table 3). For each candidate presented in the figures, we report the average numerical scores from
X.H. and A.D. and the absolute difference, the region where it is found, its type from The Tractor ,
and the neural network model used. We checked our candidate list against the spectroscopic database
from SDSS DR16 5 and found for approximately half of our candidate systems, the putative lensing
galaxy has a spectroscopic redshift. The available redshifts are included in the tables.
We believe we have held a high standard in grading our candidates. Many of our Grade C systems
are in fact likely lensing candidates. Of the 19 candidates that were identified by other groups (but
were not in our training sample), five (Jacobs et al. 2019b) are in Grade C, three of which have a
score of 2.5, and the other two, 2.0. This speaks to the quality of our Grade C candidates. We would
especially like to note that about half (320) of the Grade C candidates have a human inspection
score of 2.5. As shown in the examples in Figure 10 below, many of these systems are high likelihood
candidates. In total, there are 639 new candidates with a score ≥ 2.5.
Our lens candidates are fainter, and mostly have optical and infrared colors consistent with z > 0.8
(e.g., Jacobs et al. 2019a), greater than the typical redshifts of 0.3 to 0.8 for the the current known
lensing sample (e.g., Brownstein et al. 2012; Wong et al. 2018). In fact, the highest spectroscopic
redshift from SDSS DR16 is 0.89244 (DESI-241.7346+42.1102). In addition, the deflection angles
of our systems are typically between 1.5 - 5′′ (see Figure 10), significantly larger than the typical
value for previously known galaxy lensing systems (typically, ∼ 1.5′′). This translates to longer time
delays and a smaller relative error per system, and therefore higher precision in the measurement of
H0 (e.g., Suyu et al. 2020).
We end this section by highlighting in Figure 10 four examples each for four types of strong lens
candidates that we have discovered. Among the 16 candidates shown, four have a average human
inspection score of 2.5, and therefore are given a C grade, but they are nevertheless very likely lensing
candidates.
5 https://www.sdss.org/dr16/
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Figure 10. Sixteen of the 1014 new lensing candidates discovered in this paper. The naming convention
is RA and Dec in decimal format. Top right corner of each image indicates the average human inspection
score with ∆ being the absolute difference; bottom left corner, the region and The Tractor type (REX or
DC = DEV or COMP); and bottom right, the neural network model. North is up, and east to the left.
The images without rims have a width of 101 pixels ≈ 26.5′′; with green rims, 151 pixel ≈ 39.6′′; and blue
rims, 201 pixel ≈ 52.7′′. First Column: large arcs. The third system (DESI-118.4491+20.9528) clearly has a
counter-image and the fourth one (DESI-015.6763-14.0150) is a near Einstein ring. Second Column: doubly
lensed systems. The second (DESI-062.2475-05.9982) and third (DESI-152.3889-05.6017) systems hint at a
possible Einstein cross (or a quad) and the fourth one (DESI-273.3831+34.2652) is a likely doubly lensed
AGN system. Third column: quadruply lensed systems. These 12 systems have a single galaxy as the
main lens. Fourth Column: cluster/group lensing systems. The fourth one shows a spectacular system. At
least four lensed sources at different redshifts are apparent, including a quad (1, white arrows), a “broken”
long arc (2, yellow arrows), one red arc near the core of the group (3, green arrow), and a giant red arc at
approximately 14′′ away from the lens center (4, red arrow). Note that the four candidates receiving a score
of 2.5, and therefore a grade of C, are nevertheless very likely lensing candidates.
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5. DISCUSSION
In our training sample there are 632 lenses. This is generally considered too small a number for
training a neural network. Even our non-lens sample is much smaller than what is typically used (e.g.,
Jacobs et al. 2019a,b). Nevertheless, we have succeeded in finding 1014 new lens candidates in the
three band Legacy Surveys with nonuniform depth (see Figure 1). The training sample was designed
for searching among the DEV and COMP types in one of the two regions of the footprint, DECaLS,
and our neural network model performed well for this category. The human inspection efficiency is at
least on par with the best in the literature. Compared with H20, using a larger training sample that
includes a larger proportion of non-lenses with deep observations (see Figure 3), we have improved
the human inspection efficiency by a factor of 5 for DEV and COMP in DECaLS (from 1 in 150 to 1
in 31), where the majority of our lenses are found. For DEV and COMP in BASS/MzLS, which has
inferior gr band seeing, and for REX in the entire Legacy Surveys footprint, we applied the exact
same trained model, and the human inspection efficiency is only slightly lower — 1 in 57 and 1 in
42, respectively, for the two cases mentioned above.
For future searches, there is still room for improvement, both in terms of the algorithm and the
construction of the training sample. On the algorithm side, we have started experimenting with a
variety of approaches (see § 3.3). In this paper we have shown the results from one of them, the
“shielded” model, with 80 new candidates found in the same footprint. This is a promising sign that
further exploration is warranted. In terms of the training sample, with the candidates reported in
this paper and other recent discoveries (e.g., Canameras et al. 2020) we can add more lenses and lens
candidates to our training sample. It is possible that further increasing the number of non-lenses in
our training sample would help as well, as the current number of 21,000 is still relatively small.
6. CONCLUSIONS
We have carried out a search for strong gravitational lensing systems in the DESI Legacy Surveys
data by using a deep residual neural network, developed by Lanusse et al. (2018), trained on observed
lenses and non-lenses. We applied our trained neural network to a total of ∼ 20 million cutout images
in DR8 with at least three passes in each of the grz bands and a z-band magnitude cut of 20.0 for
the galaxy at the center of each image. We have found 170 Grade A, 149 Grade B, and 695 Grade C
new candidates. These include 80 candidates found by applying a modified neural network to the
same data set. We believe we have held a high standard in grading these candidate systems. 639 of
our candidates have a human inspection score ≥ 2.5, all of which are at least likely lensing systems.
These candidates do not overlap with the 335 lens candidates (with 159 Grade A’s and B’s) we
found for Legacy Surveys DR7 (Huang et al. 2020).
Compared with efforts by other groups to search for strong lensing systems in other surveys, we
use a much smaller training sample of 632 lenses and ∼21,000 non-lenses from observed data, for
a survey that covers one third of the sky with nonuniform depth and seeing. We nevertheless have
achieved competitive human inspection efficiencies, and in this paper we report the discovery of 1014
new strong lens candidates.
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Figure 11. The 178 Grade A candidates arranged in ascending RA. Top right corner indicates the average
human inspection score with ∆ being the absolute difference; bottom left corner, the region and The Tractor
type (REX or DC = DEV or COMP); and bottom right, the neural network model. For each image, N is
up, and E to the left. The images without rims have a width of 101 pixels (26.5′′); with green rims, 151 pixel
(39.6′′); blue rims, 201 pixel (52.7′′); and purple rims, 301 pixel (78.9′′). Images with red rims are known
lenses but not included in our training sample; unless otherwise noted, these are from Jacobs et al. (2019b).
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Figure 12. 178 Grade A candidates (continued; see caption of Figure 11). DESI-151.1424+41.2121 is a
known lensed AGN system SDSS J1004+4112 (Inada et al. 2003), but it is not in our training sample, as
with all images with a red rim.
22 Huang, Storfer, Gu, Ravi, Pilon, Sheu, Venguswamy et al.
Figure 13. 178 Grade A candidates (continued; see caption of Figure 11).
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Figure 14. The 155 Grade B lens candidates arranged in ascending RA (see caption of Figure 11).
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Figure 15. The 155 Grade B lens candidates (continued; see caption of Figure 11).
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Figure 16. The 700 Grade C lens candidates arranged in ascending RA (see caption of Figure 11).
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Figure 17. The 700 Grade C lens candidates (continued; see caption of Figure 11).
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Figure 18. The 700 Grade C lens candidates (continued; see caption of Figure 11).
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Figure 19. The 700 Grade C lens candidates (continued; see caption of Figure 11).
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Figure 20. The 700 Grade C lens candidates (continued; see caption of Figure 11).
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Figure 21. The 700 Grade C lens candidates (continued; see caption of Figure 11).
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Figure 22. The 700 Grade C lens candidates (continued; see caption of Figure 11).
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Figure 23. The 700 Grade C lens candidates (continued; see caption of Figure 11).
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Figure 24. The 700 Grade C lens candidates (continued; see caption of Figure 11).
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Table 1. Grade A Candidates
Name Type mag g mag r mag z Probability z
DESI-002.0299+18.3723 DC 20.629700 19.158899 17.843800 0.967433 0.472426
DESI-003.6745-13.5042 DC 19.996300 18.171400 17.177799 0.008881
DESI-006.0673-28.7195 REX 22.878700 21.072399 19.936600 0.968863
DESI-007.8631-01.7215 DC 21.608000 19.788500 18.595400 0.532604 0.520127
DESI-008.0136+07.6678 DC 21.141600 19.574800 18.098200 0.993137 0.556577
DESI-008.0732+01.0100 DC 21.717400 19.767700 18.836800 0.312716
DESI-008.6173+02.4228 DC 22.624701 20.731300 19.807899 0.536567 0.454751
DESI-009.7307+07.3230 DC 18.650600 17.206499 16.356701 0.223360 0.254746
DESI-010.0606-06.7620 REX 20.985001 19.686001 18.642200 0.997923 0.615191
DESI-010.8534-20.6214 DC 20.916300 19.462299 18.668800 0.112482 0.338082
DESI-011.9249-19.6443 DC 21.779499 20.321400 18.921000 0.842824
DESI-012.1155-17.9645 DC 22.573799 21.166700 19.763100 0.900419
DESI-012.9008-09.3904 DC 22.299000 20.332800 18.639900 0.999408 0.448485
DESI-014.9899+13.3320 DC 20.070000 18.091700 16.855000 0.906731 0.516305
DESI-015.6763-14.0150 DC 22.068399 20.271601 18.789900 0.999991
DESI-015.8440-18.3629 DC 20.418400 18.713699 17.833000 0.996635
DESI-016.2202-07.9520 DC 23.361900 21.156799 19.292000 0.476614
DESI-016.7705-31.4780 DC 21.772699 19.949900 18.118999 0.998996
DESI-017.4814+04.1605 DC 19.661800 18.528700 17.847401 0.190470
DESI-021.0887-32.0706 DC 22.590401 20.881300 19.253500 0.819765
DESI-022.2123-29.9602 DC 21.734699 19.983400 18.503300 0.995401
DESI-022.3887-15.1097 DC 21.784700 20.014200 18.806801 0.999295
DESI-024.2940-10.5728 DC 20.891800 18.917500 17.304300 0.871359 0.413523
DESI-024.5974-28.7358 DC 20.418301 18.596201 17.620199 0.999443
DESI-024.7783+22.1231 DC 21.059299 19.087601 17.933300 0.130082 0.468372
DESI-025.9952+12.9370 DC 20.752701 18.863899 17.795500 0.919166 0.511356
DESI-026.2765+10.3100 REX 21.562000 20.158100 19.508101 0.282403
DESI-027.2716-16.9818 DC 20.910801 19.069201 17.653299 0.916680 0.691632
DESI-027.4830-28.5753 DC 21.319099 19.426100 18.140200 0.966250
DESI-027.9088-04.1209 DC 21.892900 20.107901 18.575600 0.805111 0.641208
DESI-027.9613-10.0977 DC 22.054100 20.364901 18.867701 0.998495 0.523391
DESI-030.4025+03.7476 DC 19.159000 17.933001 17.163900 0.642403 0.169610
DESI-031.7778-27.4457 DC 18.778000 17.256201 16.373800 1.000000
DESI-032.4042-25.3555 DC 18.150101 16.869499 16.129999 0.490629
DESI-035.7946-22.8049 DC 22.439501 21.103399 19.332500 0.998572
DESI-036.2340+08.8300 DC 18.147200 16.497801 15.610700 0.999567
Table 1 continued on next page
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Table 1 (continued)
Name Type mag g mag r mag z Probability z
DESI-037.0621-29.3949 DC 19.741501 18.108801 17.245199 0.932718
DESI-037.4837-31.1730 DC 22.063700 20.284901 19.171400 0.991706
DESI-038.0264-35.4899 REX 21.308300 20.004101 18.902201 0.999875
DESI-040.2205-05.8472 DC 21.675100 19.810101 18.522800 0.966584 0.523793
DESI-040.7627-00.1001 DC 19.949200 18.140400 17.192600 0.999710 0.412691
DESI-042.0371-02.2771 REX 20.040000 18.660000 17.900000 0.813562
DESI-043.5347-28.7960 DC 22.193800 20.298599 18.817101 0.931572
DESI-043.6660-04.3071 DC 19.345600 17.676599 16.785200 0.995477 0.287967
DESI-044.4344-20.1488 DC 23.069300 21.087299 19.422199 0.487400
DESI-044.9811+01.1387 DC 21.535101 20.391300 18.656799 0.999952
DESI-046.7690-06.4805 DC 22.107201 20.697300 19.795300 0.324680
DESI-051.8321-21.6081 REX 20.845501 19.759501 19.096800 0.158924
DESI-053.6254-13.1866 DC 19.506599 17.716499 16.787500 0.999932
DESI-055.0891-25.5584 DC 21.943100 20.169800 18.699200 0.999999
DESI-055.7976-28.4777 DC 20.927900 19.265699 18.382299 0.999375
DESI-057.2073-10.2962 DC 21.973301 20.334101 18.646000 0.999432
DESI-057.9070-07.8706 DC 21.975500 20.277599 18.720800 0.999976
DESI-058.6486-30.5959 DC 16.634501 15.500300 14.744100 0.119028
DESI-058.7926-18.5262 DC 18.301100 16.757799 15.928600 0.999095
DESI-060.5238-22.0990 DC 21.114500 19.315001 18.247900 0.999999
DESI-064.8536-25.2248 DC 19.507601 17.719000 16.818100 0.980752
DESI-065.6447-28.0652 DC 21.631901 19.812599 18.309799 0.530041
DESI-067.4729-29.9597 DC 21.853901 19.864300 18.164499 0.244876
DESI-069.0007-11.5477 DC 20.020000 18.219601 17.141001 0.909405
DESI-070.1899-18.4737 DC 21.115000 19.149799 17.906601 0.625029
DESI-070.1928-26.9754 DC 20.595800 18.666201 17.500401 0.824147
DESI-070.4130-09.7774 DC 21.917500 20.184601 19.191799 0.998659
DESI-070.6171-09.1904 DC 21.861200 19.875700 18.442900 0.554229
DESI-073.5285-10.2227 DC 20.893400 19.519300 18.712400 0.885413
DESI-074.9643-30.7236 DC 20.451799 18.618500 17.614500 0.999935
DESI-075.2790-24.4179 DC 20.696400 19.287100 18.472900 0.898469
DESI-078.3561-30.8433 DC 19.731001 17.997700 17.059299 0.632301
DESI-081.7547-18.9674 DC 20.454201 18.563200 17.525801 0.999891
DESI-082.1548-26.5667 DC 23.039499 21.183300 19.313000 0.999746
DESI-086.3066-26.5884 DC 21.270500 19.868000 19.100500 0.999641
DESI-087.1525-36.2427 REX 21.999600 20.534000 19.732300 0.416980
DESI-090.9854-35.9683 REX 22.973301 20.923401 19.764400 0.903938
DESI-102.2439+36.2021 DC 21.704599 20.272400 18.778700 0.999959
Table 1 continued on next page
36 Huang, Storfer, Gu, Ravi, Pilon, Sheu, Venguswamy et al.
Table 1 (continued)
Name Type mag g mag r mag z Probability z
DESI-104.1908+38.7456 DC 21.078501 19.890800 18.355700 0.999861 0.454886
DESI-107.5775+40.1752 DC 19.198299 17.624001 16.736200 0.999931 0.292836
DESI-109.4199+46.4087 DC 19.112600 17.431299 16.296499 0.903923
DESI-109.9018+27.9032 DC 21.037800 19.199800 17.966700 0.628187
DESI-109.9255+57.3569 DC 21.811199 20.302601 18.628901 0.206619
DESI-110.4891+49.8801 DC 19.421600 17.616400 16.549200 0.161137
DESI-115.3417+37.4889 DC 21.788000 20.285900 18.818300 0.961618 0.603104
DESI-116.3092+33.6326 DC 21.793800 20.222601 18.675900 0.331904 0.564242
DESI-118.4491+20.9528 DC 22.707100 20.252100 18.272301 0.994290 0.586647
DESI-130.6476+30.3670 DC 22.442801 20.833300 19.057800 0.332284 0.504134
DESI-131.6362-01.9047 DC 22.249399 20.616501 18.739099 0.999780 0.542223
DESI-134.3046+16.4322 DC 20.857000 19.033001 17.948799 0.378199 0.444086
DESI-139.5922+61.1759 REX 22.012400 20.570801 19.754900 0.289428
DESI-141.4490+37.3023 DC 22.006800 20.195101 18.781900 0.645255 0.552650
DESI-142.0189+20.5292 DC 16.920000 15.620000 14.820000 0.8423523
DESI-142.9212-06.7297 REX 20.307400 19.013400 18.254600 0.101383
DESI-147.9185+07.5090 DC 20.268801 18.625999 17.738400 0.145840 0.352655
DESI-148.1676+34.5795 DC 20.542999 18.815500 17.943800 0.497648 0.396278
DESI-151.1424+41.2121 DC 21.033701 19.290199 17.758900 0.302504 0.593360
DESI-151.7182-07.9276 DC 21.343300 19.448900 18.132200 0.990440
DESI-153.7937+32.5308 DC 19.810000 18.210000 17.370000 0.903432
DESI-157.4222+20.4043 DC 24.053699 22.232201 19.717400 0.427018
DESI-157.6135-06.6858 DC 20.484800 18.680099 17.588600 0.999927
DESI-160.1716+18.8477 DC 19.130000 17.530000 16.650000 0.803482
DESI-161.1159+31.2337 DC 22.853500 20.982901 19.404301 0.829917 0.529097
DESI-161.4114-08.8359 DC 22.073200 20.942699 19.294901 0.984228
DESI-162.3475+35.7447 DC 19.182600 17.516100 16.597401 0.294359 0.260250
DESI-162.9644-00.8549 DC 16.040000 15.890000 15.450000 0.912986
DESI-166.9974+04.1560 DC 18.862499 17.118401 16.178200 0.669865 0.335918
DESI-168.7683+16.7607 DC 21.309700 19.390800 18.168100 0.963633 0.619650
DESI-169.2414+14.7197 DC 21.867901 19.764601 17.930500 0.473676 0.542413
DESI-173.3049+50.1444 DC 18.796700 17.328300 16.358299 0.916506 0.242596
DESI-174.5481+14.7863 DC 21.600800 19.865801 18.611300 0.962857 0.545714
DESI-175.0410+22.8792 DC 21.158100 19.430700 18.125099 0.990348 0.542643
DESI-175.4961+19.3041 REX 21.124901 19.858801 18.874100 0.999990 0.542455
DESI-176.0986+17.7551 DC 21.191999 19.279600 18.014700 0.491579 0.527267
DESI-178.0775+08.8170 DC 20.330200 18.751200 17.880899 0.999014 0.324409
DESI-179.0228+19.1869 DC 21.233999 19.360600 18.104200 0.995005 0.568900
Table 1 continued on next page
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Table 1 (continued)
Name Type mag g mag r mag z Probability z
DESI-179.5632-06.6056 DC 20.580999 18.767200 17.790701 0.744998
DESI-179.8326+61.7939 DC 20.502899 18.840401 17.877899 0.993537 0.339270
DESI-181.9031+52.9176 DC 19.592400 18.028999 17.168200 0.996400 0.342768
DESI-187.2782+59.1413 DC 21.838301 20.245399 18.833500 0.982954 0.580155
DESI-188.2155+27.0359 DC 21.191299 19.887199 18.913000 0.999214 0.556586
DESI-189.4008+55.5619 DC 20.197901 18.454100 17.510799 0.999949 0.427948
DESI-189.9885+12.6693 DC 19.096201 17.792900 17.027700 0.158918 0.218330
DESI-190.1345+45.1508 DC 19.559700 18.236700 17.412701 0.999962 0.225563
DESI-190.7929+21.3329 DC 20.074699 18.336599 17.451300 0.990691 0.310591
DESI-191.2226+04.2210 DC 19.856199 18.215401 17.366400 0.828667 0.325957
DESI-192.4699+03.1592 DC 20.160101 18.496500 17.607300 0.999282 0.320223
DESI-192.9428+01.7155 DC 22.223700 20.156500 18.466299 0.309746 0.673002
DESI-196.4575+22.9256 DC 20.180799 18.593700 17.688000 0.999985 0.267670
DESI-200.7252+58.1651 DC 18.442101 17.196199 16.462900 0.682383 0.222930
DESI-200.7678+03.7216 DC 23.216000 21.275299 19.377199 0.342582
DESI-205.1910+38.5483 DC 22.114700 20.436100 18.794300 0.962117 0.633372
DESI-211.9734-00.4713 REX 22.139099 20.294500 19.229700 0.145570 0.480960
DESI-216.9538+08.1792 DC 20.868700 19.197201 18.024000 0.895427 0.558823
DESI-217.4784+12.0433 DC 21.444300 19.873100 18.671000 0.894348 0.491814
DESI-218.2479-07.2268 DC 19.231899 17.544201 16.628099 0.998265
DESI-218.3457+60.1209 DC 20.890400 19.476900 18.669399 0.999356
DESI-218.4715+14.0687 DC 22.871901 21.224800 19.910000 0.998191 0.551204
DESI-220.4549+14.6891 DC 22.403400 20.530800 18.741100 0.999993 0.614878
DESI-221.8241+78.0430 DC 20.423800 19.947599 19.725201 0.296189
DESI-227.3528+39.0279 DC 21.733999 20.175800 18.546600 0.999976 0.597492
DESI-227.5364+20.6236 DC 22.266800 20.305300 18.665300 0.999180 0.584695
DESI-234.8707+16.8379 DC 20.021099 18.123501 17.151899 0.993585 0.397868
DESI-240.8979+05.8745 DC 24.866899 21.960300 19.932501 0.973489 0.675263
DESI-241.2220+74.5292 DC 20.786900 19.225700 18.332001 0.151330
DESI-245.7514+21.6226 DC 21.660000 20.110000 18.310000 0.903475
DESI-246.0062+01.4836 DC 22.730400 21.134199 19.190300 0.998257
DESI-248.5498+70.9303 DC 17.970900 16.486200 15.644200 0.784426
DESI-252.2720+02.3993 DC 20.222401 19.162701 18.246700 0.995834
DESI-252.9173+28.0881 DC 22.105499 20.310400 18.645599 0.997596
DESI-253.2534+26.8843 DC 22.243500 20.581301 19.144501 0.964953 0.521437
DESI-254.4235+34.8162 DC 22.709200 20.875799 19.070499 0.996769 0.577740
DESI-260.8405+23.8442 DC 20.813900 19.450300 18.725201 0.984599
DESI-260.9006+34.1995 DC 19.871201 18.165001 17.142500 0.848042 0.418424
Table 1 continued on next page
38 Huang, Storfer, Gu, Ravi, Pilon, Sheu, Venguswamy et al.
Table 1 (continued)
Name Type mag g mag r mag z Probability z
DESI-266.4074+39.8584 REX 19.049299 17.382099 16.443199 0.172474
DESI-277.9494+54.3033 DC 18.132000 16.589001 15.710400 0.140507
DESI-278.8338+46.1076 DC 19.632799 17.724400 16.668400 0.282111
DESI-287.1099+70.4625 DC 22.870800 21.007000 19.805700 0.838651
DESI-292.2833+55.8034 DC 24.018600 21.987000 19.777700 0.945572
DESI-310.8019-06.1649 DC 22.497499 20.431999 18.552601 0.611932 0.507552
DESI-327.8408+13.7884 DC 19.285299 18.054800 17.213600 0.102967 0.201480
DESI-329.6820+02.9584 DC 19.130199 17.591299 16.742399 0.999908 0.288643
DESI-333.3655-13.2491 DC 17.740601 16.694599 15.928200 0.998259
DESI-333.9656+04.5843 DC 22.426201 20.465200 18.816401 0.189573 0.586348
DESI-335.5357+27.7599 DC 20.370501 18.501400 17.342100 0.549011 0.469515
DESI-336.5388+00.6950 DC 21.680000 20.010000 18.480000 0.821362
DESI-339.8879-04.4883 DC 21.088900 19.316799 18.045099 0.999984 0.531812
DESI-340.2304-00.0128 DC 20.718201 19.197201 18.214001 0.584821 0.423990
DESI-341.0206+27.9877 DC 19.189100 17.389000 16.429399 0.792311 0.337268
DESI-341.8012-02.0939 DC 19.826599 18.167000 17.288401 0.997310 0.353517
DESI-342.1516-01.3928 DC 20.864201 18.917200 17.800200 0.986962 0.677628
DESI-343.0402-04.2187 DC 19.667601 17.832701 16.832500 0.973559 0.420781
DESI-344.5567+17.1506 DC 22.958799 20.805300 18.901600 0.908755 0.664602
DESI-345.0719+22.2249 DC 21.354200 19.300501 18.199301 0.437460 0.418162
DESI-345.8609+23.4760 DC 19.041300 17.374001 16.428499 0.855937 0.325177
DESI-346.7668-13.3744 DC 20.826099 18.933001 17.733801 0.958486
DESI-347.0926-02.1923 DC 21.577299 19.974501 19.121799 0.653072 0.357797
DESI-347.7824+05.4971 DC 20.750401 18.940599 17.250200 0.165909 0.587452
DESI-351.7484+20.4496 DC 22.816000 20.831200 18.860300 0.152656 0.652852
DESI-353.4835-14.3846 DC 20.362101 18.993500 18.150200 0.567204
DESI-353.5287-07.7712 REX 21.758200 20.520600 19.595200 0.130882
DESI-355.2727-57.2679 REX 22.634400 20.747800 19.785300 0.945400
Note—Eighty-six of the above 178 Grade A lens candidates have spectroscopic redshifts from SDSS
DR16. All redshift uncertainties < 3.7× 10−4.
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Table 2. Grade B Candidates
Name Type mag g mag r mag z Probability z
DESI-002.3413-06.4985 DC 20.713400 19.367599 18.273701 0.054755 0.483433
DESI-004.0930-09.1126 DC 22.071199 20.236799 19.219400 0.975704 0.454452
DESI-004.2564-10.1530 DC 21.223600 19.517099 18.285801 0.596677 0.553635
DESI-004.8654+32.0834 REX 22.311300 20.753000 19.827700 0.820268
DESI-005.2593-26.5437 DC 23.238100 21.308599 19.768101 0.987263
DESI-005.9327+03.4772 DC 21.747000 20.052500 19.186701 0.951744 0.408826
DESI-008.0382-11.7536 DC 20.355200 18.487801 17.233101 0.695744
DESI-009.5789-22.7448 DC 22.950701 20.868799 19.358400 0.949106 0.679859
DESI-010.9823-38.8884 REX 20.872101 19.868401 19.018200 0.833113
DESI-011.3586-34.2832 REX 21.519800 20.811399 19.632299 0.999941
DESI-013.2126-24.3469 DC 21.796000 19.924299 18.501200 0.968399
DESI-014.1400-29.2327 DC 21.474701 19.525900 18.184099 0.988244
DESI-014.3122+21.6428 DC 23.616301 21.380199 19.455000 0.276238 0.444414
DESI-014.6685+05.7665 DC 22.801201 20.871901 19.267099 0.438948 0.551374
DESI-014.7995-22.0867 DC 22.991301 20.968000 19.146700 0.999893
DESI-015.2049+18.3077 DC 21.395901 19.568701 18.167400 0.506183 0.598737
DESI-015.4982-21.4487 DC 19.866100 18.047300 17.039499 0.969800
DESI-015.7396-29.1895 DC 18.664400 17.185699 16.363600 0.998820
DESI-015.9372+27.1025 DC 20.196699 18.414000 17.442699 0.689399 0.367948
DESI-016.1300-19.8697 DC 21.337099 19.545099 18.593599 0.998937
DESI-016.3170+01.4392 DC 18.789400 17.333000 16.533800 0.611672 0.236153
DESI-016.5258-31.0774 DC 21.152300 19.456100 18.208099 0.991932
DESI-018.1074+02.3773 DC 21.327299 19.407600 18.190001 0.000000 0.518047
DESI-018.7209-25.2845 DC 23.075500 21.279100 19.510000 0.225389
DESI-020.7960+30.9619 DC 21.474100 19.826700 18.397200 0.915073 0.534474
DESI-021.1715-06.9096 DC 20.667900 18.797300 17.887300 0.322877 0.377866
DESI-023.0157-16.0040 DC 20.483000 19.011999 17.999300 0.978890
DESI-024.7188-16.8552 DC 21.318199 19.555000 18.320801 0.937981
DESI-025.7083-19.7918 DC 18.598400 17.174200 16.400299 0.999677
DESI-025.9390-26.2946 DC 19.173500 17.546400 16.683800 0.991548
DESI-026.7621-01.9526 REX 19.692499 19.256201 19.083799 0.283083 0.074845
DESI-027.4483+12.4652 DC 20.189800 18.292400 17.298500 0.637000 0.350278
DESI-027.5036+27.4267 DC 19.127100 17.523399 16.635799 0.636770 0.287213
DESI-027.8944+05.1619 DC 21.886499 20.084700 18.946400 0.999894 0.481972
DESI-027.9100-24.4413 DC 20.806499 19.169399 18.248100 0.498460
DESI-028.6096-23.4067 DC 23.801201 21.758600 19.930099 0.999645
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Table 2 (continued)
Name Type mag g mag r mag z Probability z
DESI-029.3219+25.4699 DC 19.984699 18.348499 17.363899 0.960747 0.345600
DESI-031.0343-29.3024 DC 21.655800 20.683701 19.006201 0.128644
DESI-033.4120-28.2374 DC 22.066999 20.333200 18.548201 0.442161
DESI-033.4558+14.1537 DC 20.254999 18.892900 18.075800 0.920809 0.260410
DESI-034.0760+02.9333 DC 23.671400 21.896099 19.790701 0.201224 0.606683
DESI-034.5995-01.9843 DC 19.682899 18.339001 17.577400 0.112680 0.252980
DESI-035.0142+02.7345 DC 19.855600 18.372299 17.502501 0.966307 0.323362
DESI-036.0843-31.9371 DC 22.317400 20.438101 19.261600 0.929387
DESI-037.0680-29.3960 DC 19.273199 17.708900 16.881001 0.447925
DESI-037.7246+20.8596 DC 21.796499 20.240700 18.758801 0.975367 0.483827
DESI-038.5455-35.7895 REX 22.159401 20.458700 19.329300 0.401408
DESI-038.6407-14.8060 DC 23.182800 21.131800 19.297600 0.999932
DESI-042.5350+00.1379 DC 23.140400 21.212900 19.258200 0.866470
DESI-042.8971-12.3337 DC 20.451200 18.573999 17.570200 0.999840
DESI-044.1840-09.2468 DC 22.059799 21.116100 19.584600 0.998526
DESI-046.4172-29.5712 DC 20.358801 18.605000 17.708799 0.242919
DESI-047.3494-30.1968 DC 21.407900 19.760099 18.764900 0.885821
DESI-047.4380-14.6211 DC 22.575399 21.340799 19.542900 0.999999
DESI-048.6263-09.5613 DC 20.984900 19.383200 18.307501 0.102208
DESI-048.6484-21.4665 DC 21.910601 20.215300 19.216999 0.445200
DESI-048.9389-29.9643 DC 21.221600 19.467100 18.229200 0.514547
DESI-050.7649-27.5687 DC 20.330299 18.436800 17.226101 0.648608
DESI-051.2051-10.3481 DC 20.828400 19.268999 18.127001 0.999998
DESI-054.9589-00.1356 DC 22.117800 20.722000 19.192699 0.937253 0.604531
DESI-055.8327-16.2951 DC 21.540701 19.977501 18.934900 0.880474
DESI-056.2001-20.9116 DC 21.804501 19.913000 18.258499 0.884167
DESI-057.5232-13.1978 DC 22.464300 20.945200 19.727800 0.999271 0.521987
DESI-060.9086-07.3160 DC 21.941900 20.624599 19.013500 0.293394
DESI-061.6770-23.3205 DC 22.014700 20.114401 18.752399 0.998981
DESI-062.2475-05.9982 DC 21.143101 19.593800 18.266600 0.999973 0.536137
DESI-063.3879-16.8328 DC 20.817600 19.230600 18.409000 0.868705
DESI-063.6168-19.9192 DC 21.066900 19.421101 18.150000 0.999986
DESI-065.2568-21.6299 DC 22.685301 21.249300 19.459999 0.997889
DESI-065.3371-29.8915 DC 19.821800 17.911200 16.858000 0.119907
DESI-065.5808-26.9514 DC 21.309401 19.432899 18.211800 0.664249
DESI-066.2134-23.1960 DC 22.582199 21.184401 19.503300 0.822833
DESI-068.3176-41.0553 REX 21.700199 20.685499 19.589701 0.985881
DESI-069.9349-04.6098 DC 20.252199 18.398500 17.432501 0.982339 0.518300
Table 2 continued on next page
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Table 2 (continued)
Name Type mag g mag r mag z Probability z
DESI-071.2400-07.6007 DC 20.636400 18.889099 17.934799 0.999907
DESI-071.5624-20.0285 DC 20.434999 18.560301 17.594700 0.969719
DESI-072.0528-30.3308 DC 21.816900 19.740499 17.948099 0.780157
DESI-078.3580-21.4717 DC 21.686001 20.034401 19.136499 0.956625
DESI-089.6411-28.7418 DC 21.938499 20.329800 19.326500 0.839256
DESI-101.4600+48.5810 DC 21.129299 19.537001 18.254101 0.558213
DESI-110.6705+52.2273 DC 21.783300 19.837999 18.283199 0.834516
DESI-115.6174+16.6039 DC 23.139500 21.128000 19.252399 0.276876 0.606188
DESI-115.8731+50.8031 DC 22.627899 20.755100 18.719900 0.986500
DESI-121.8813+44.1801 DC 20.866100 19.108200 18.053900 0.990776 0.448864
DESI-122.9433+00.9701 DC 20.945101 19.421700 18.040300 0.788974 0.625202
DESI-128.8048+41.1131 DC 21.407101 19.486099 17.918400 0.999966 0.609118
DESI-129.6056+30.2873 DC 18.274799 16.752399 15.847700 0.952357 0.303370
DESI-130.7279-02.0271 DC 20.522800 18.750999 17.819700 0.383491 0.268677
DESI-131.3340-00.9157 DC 19.700300 17.786900 16.840500 0.877480 0.256250
DESI-133.3800+23.3652 DC 18.896999 17.641899 16.860500 0.936763 0.191596
DESI-136.4227+34.8998 DC 21.232201 19.317900 18.086500 0.168463 0.528296
DESI-136.9764+00.9590 DC 22.835501 20.614800 18.969999 0.387444 0.628196
DESI-137.4367+22.4354 DC 21.928600 20.599701 19.843700 0.490305 0.370190
DESI-138.0523+33.3767 DC 22.906099 20.976500 19.047400 0.973533 0.603885
DESI-139.8960+30.5323 DC 19.915300 18.067499 17.106001 0.126070 0.382551
DESI-147.7529+08.4157 DC 19.940800 18.204399 17.278700 0.999750 0.429222
DESI-151.9618+04.6107 DC 20.357901 18.644199 17.740499 0.331427 0.322530
DESI-154.4430-04.0841 DC 18.751801 17.259501 16.444599 0.513631
DESI-154.6972-01.3590 DC 20.528799 18.742100 17.778099 0.000000 0.376594
DESI-157.4830-05.4213 DC 21.985001 20.719999 19.148399 0.998188
DESI-158.2306+75.3149 DC 20.517599 19.428900 18.275999 0.824485
DESI-159.3007+04.5911 DC 21.773899 20.465500 19.148300 0.998688 0.640499
DESI-159.7672-08.9316 DC 20.102200 18.483299 17.621901 0.889144
DESI-161.8206+27.9906 DC 19.390400 17.715599 16.724800 0.999253 0.420758
DESI-162.2464+10.5049 DC 20.884001 19.069901 17.948601 0.447266
DESI-162.6485+19.9352 DC 22.935200 20.910000 19.360100 0.969147 0.617370
DESI-166.1262-08.6326 DC 19.755301 18.535700 17.703501 0.228008
DESI-174.0622+41.0525 DC 20.742300 18.952200 17.716400 0.287554 0.504911
DESI-176.2391+30.5580 DC 21.793699 20.632401 19.156900 0.997966 0.521913
DESI-179.5944+72.4798 DC 22.635700 21.061001 19.219601 0.977486
DESI-179.8536-05.1806 DC 20.120501 18.342501 17.382601 0.965498
DESI-180.7746+69.8060 DC 20.165300 18.409100 17.417101 0.980211 0.447685
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Table 2 (continued)
Name Type mag g mag r mag z Probability z
DESI-181.0606+13.2918 DC 23.260300 21.351000 19.146601 0.489474
DESI-184.9250+00.8409 DC 18.514999 16.970301 16.092501 0.341911 0.340467
DESI-185.0208+26.4909 DC 22.628599 20.544201 18.876101 0.982768
DESI-186.7661+28.0517 DC 22.166901 20.329901 19.099600 0.589030 0.540707
DESI-189.5574+27.3029 DC 20.884600 19.307800 18.498400 0.471802 0.331398
DESI-191.3160+19.0924 DC 20.578400 18.715799 17.709299 0.122490 0.388185
DESI-200.0505-08.5058 DC 21.207199 19.715700 18.446699 0.983293
DESI-200.8958+06.1545 DC 19.288200 17.631901 16.764299 0.310582 0.304620
DESI-202.9388+51.5753 DC 19.057100 17.572001 16.754700 0.987792 0.280637
DESI-203.8331-08.4487 DC 21.234600 19.888100 18.884600 0.162039
DESI-214.8006+53.4366 DC 21.478001 19.496201 17.981899 0.984761 0.703851
DESI-218.0748+07.0556 DC 22.832899 20.944799 19.220200 0.794839 0.581322
DESI-219.2455+29.6141 DC 20.466801 18.799200 17.888300 0.460528 0.303700
DESI-220.4044+50.2463 DC 21.960800 21.048100 19.463600 0.997980
DESI-223.1039+48.4711 DC 20.806101 18.968901 17.988400 0.562280 0.401839
DESI-225.4050+52.1417 DC 23.341000 21.734301 19.990400 0.979436 0.669351
DESI-228.0786+20.8316 DC 21.642099 19.929701 18.982901 0.189753 0.372031
DESI-228.8268+63.2724 DC 21.465099 19.591499 18.049400 0.215755
DESI-231.2874+42.4646 DC 24.369200 21.724300 19.837700 0.167429
DESI-231.4998+08.7774 DC 21.756701 20.258200 18.923300 0.797751 0.619148
DESI-231.8201+12.9511 DC 22.642599 21.245001 19.735399 0.799832 0.524020
DESI-233.7453+01.3400 DC 18.895901 17.313299 16.436501 0.339194 0.293966
DESI-234.4783+14.7232 DC 22.074900 20.940500 19.391500 0.975559 0.520634
DESI-236.3307+16.2141 DC 20.253500 18.368500 17.396700 0.178205 0.404912
DESI-236.4854+10.0292 DC 21.199400 19.463400 17.925400 0.946417 0.551563
DESI-236.5553+35.0802 DC 20.083700 18.792801 17.954399 0.989692 0.324193
DESI-244.3589+20.7108 DC 22.412001 20.830400 19.403299 0.997169 0.542504
DESI-244.5899+53.1871 DC 20.671400 18.932400 17.871099 0.453709 0.416385
DESI-255.6529+28.5791 DC 20.748699 19.003799 18.021400 0.999056 0.330472
DESI-257.4348+31.9046 DC 21.895000 20.618700 18.985201 0.991325
DESI-259.0541+28.5928 DC 19.052601 17.513100 16.675800 0.924591 0.224541
DESI-267.2985+23.5101 DC 19.393700 17.947901 17.081100 0.983988
DESI-273.4736+34.7448 DC 19.988899 18.366100 17.452600 0.501583
DESI-285.9297+52.4182 DC 21.649599 20.149401 18.625999 0.997961
DESI-293.9927+58.1525 DC 20.811800 18.919100 17.427300 0.582319
DESI-311.4249-10.6762 DC 17.431999 16.367100 15.609500 0.338416
DESI-313.9780+08.7331 DC 22.872900 21.125700 19.415800 0.631915
DESI-335.2291-11.4857 DC 21.746401 19.781900 18.565001 0.852604
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Table 2 (continued)
Name Type mag g mag r mag z Probability z
DESI-337.2103+14.9081 DC 22.778500 21.620399 19.975700 0.987541
DESI-342.1516+20.2529 DC 22.676800 20.795601 18.912300 0.132834 0.395989
DESI-353.4326-03.4619 REX 21.505900 20.715100 19.756700 0.935395
DESI-356.8114-00.7980 DC 22.987900 20.855000 18.976999 0.520027 0.599970
DESI-359.1477-13.2930 DC 21.684401 20.668301 19.284300 0.999455
Note—Seventy-four of the above 155 Grade B lens candidates have spectroscopic redshifts from SDSS
DR16. All redshift uncertainties < 3.6× 10−4.
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Table 3. Grade C Candidates
Name Type mag g mag r mag z Probability z
DESI-000.0254+21.6415 REX 20.975300 19.658001 18.585600 0.242726 0.502973
DESI-000.0369+21.2841 DC 21.659599 20.060101 19.228500 0.999029
DESI-000.2881-10.5619 DC 20.748400 19.663000 18.543800 0.178899 0.437964
DESI-000.6943+27.0894 REX 21.847401 21.080799 19.771601 0.394232 0.584073
DESI-001.4446+15.8147 DC 18.879101 17.497101 16.670401 0.409603 0.214104
DESI-001.6798+05.0237 DC 20.219400 18.566401 17.561399 0.903700 0.432313
DESI-001.7035-11.2181 DC 20.784000 19.154200 18.246500 0.043962 0.286240
DESI-002.7167+18.5282 DC 22.052300 20.579201 19.406900 0.792073
DESI-002.9359+01.0175 REX 21.310499 20.439400 19.267799 0.145735 0.740201
DESI-003.8795+24.4528 DC 21.145300 19.330799 18.002899 0.935811 0.596967
DESI-003.9009-29.8221 DC 21.967501 20.531300 18.742300 0.993372
DESI-004.0093-13.4169 DC 21.228300 19.390900 18.306000 0.952596 0.424553
DESI-004.2156-05.8182 DC 22.099600 20.405800 19.213900 0.969170 0.329278
DESI-006.0703+01.4212 DC 20.967600 19.277500 18.187300 0.482843 0.495144
DESI-006.2199-01.8426 REX 22.030899 21.055099 19.843901 0.213038 0.690719
DESI-006.3643+10.1853 DC 20.341999 18.577101 17.490801 0.140259 0.457922
DESI-006.4448+03.6455 DC 21.097200 19.390499 18.452400 0.253086 0.409176
DESI-006.5376-05.1005 DC 20.650400 18.896099 17.958401 0.183144 0.369390
DESI-006.9518-03.8141 DC 23.685301 21.850800 19.848000 0.137014 0.588341
DESI-007.0770-27.5692 DC 23.357901 21.704901 19.837700 0.219870
DESI-007.4408-02.3542 DC 21.337200 19.913000 18.628901 0.985617 0.643472
DESI-007.7074-31.8051 DC 18.047899 16.723499 15.974200 0.222308
DESI-007.7552-24.4012 DC 21.594200 19.721100 18.251301 0.988045
DESI-007.9602-00.6805 DC 21.467199 19.625601 18.579100 0.580682 0.480807
DESI-008.0561+11.4205 DC 22.283899 20.405899 19.384501 0.692526 0.383492
DESI-008.6662-13.6007 DC 23.196699 21.267099 19.630301 0.665274
DESI-009.4655-11.1778 DC 20.802200 19.768801 18.643200 0.999022 0.603351
DESI-009.4901-61.7741 REX 21.137800 19.983299 19.206400 0.132164
DESI-009.5831-22.7369 DC 23.233900 21.323500 19.782101 0.338183
DESI-009.6721-07.4138 DC 20.060499 18.535101 17.654699 0.503813 0.279759
DESI-009.7395-07.7564 DC 20.608400 18.746000 17.726299 0.843607 0.409940
DESI-010.4341-23.6515 DC 19.711700 17.910700 16.931499 0.995783 0.390467
DESI-010.5365-09.9688 DC 20.630699 19.196199 18.258801 0.171522 0.417335
DESI-010.5692-05.5844 DC 21.781401 20.962999 19.197500 0.999909 0.276423
DESI-010.6237-15.1890 DC 20.273701 18.419201 17.468100 0.489847
DESI-011.1176-09.8211 DC 22.401199 20.423000 18.907400 0.293739 0.548459
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Table 3 (continued)
Name Type mag g mag r mag z Probability z
DESI-011.6128-26.6737 DC 20.472200 18.671301 17.752399 0.761100
DESI-012.5414-15.3948 DC 21.151800 19.457300 18.403700 0.102180
DESI-012.6879+05.1953 DC 20.564699 18.922800 17.995199 0.953792 0.394015
DESI-012.7302-17.3424 DC 22.516701 20.681101 19.124901 0.943331
DESI-013.0826-21.4621 DC 20.997801 19.605301 18.620800 0.823211
DESI-013.3666-16.0988 DC 21.492100 20.218901 18.922300 0.629377
DESI-014.1862-18.9657 DC 21.452200 19.639099 18.639200 0.957578
DESI-014.2189-16.4016 DC 20.363899 18.656799 17.767700 0.973639
DESI-014.2352-25.7746 DC 21.702900 19.826099 18.396099 0.966890
DESI-014.2478-14.0421 DC 20.157499 18.421000 17.450800 0.941634
DESI-014.2970-13.2907 DC 20.509899 18.836800 17.915400 0.571399
DESI-014.3439-25.1811 DC 20.612101 19.135200 18.071800 0.966230
DESI-014.4115-29.9751 DC 21.103001 19.285200 17.597500 0.965086
DESI-014.6510-23.5443 DC 21.165400 19.776100 18.832399 0.732335
DESI-014.6810-05.0260 DC 21.550900 20.619101 19.086500 0.880581 0.592861
DESI-014.8630-23.2117 DC 21.449400 20.496201 18.988899 0.368995
DESI-014.9525-24.7056 DC 19.404200 18.083401 17.234200 0.687946
DESI-014.9575-05.5838 DC 21.770800 20.226299 18.981600 0.993897 0.509123
DESI-015.4277-15.0401 DC 21.646099 20.079800 18.738300 0.980121
DESI-015.6197-20.2297 DC 20.707300 19.012300 18.076799 0.998699
DESI-015.6786-23.9439 DC 22.426201 20.558800 18.955799 0.816151
DESI-015.9876-07.1360 DC 20.876301 19.167801 18.098900 0.997238 0.438361
DESI-016.3301-16.4985 DC 21.494400 19.889799 18.850700 0.515232
DESI-016.4628-05.0324 DC 21.792000 20.125500 18.568399 0.978800 0.599806
DESI-016.9846-14.6625 DC 21.280199 19.989401 18.890301 0.966686
DESI-017.1638-08.3884 DC 22.300501 20.284901 19.031500 0.905724 0.575377
DESI-017.3346-07.3951 DC 23.291700 21.015301 18.952801 0.723485 0.531197
DESI-017.4350-14.6600 DC 21.268999 19.698999 18.160801 0.000000
DESI-017.6727-14.7914 DC 22.476900 21.038300 19.739000 0.996188
DESI-017.7799+13.7789 DC 21.159201 19.648100 18.080900 0.998834 0.663250
DESI-017.8812+08.9282 DC 19.676201 17.974501 16.866699 0.966564 0.406188
DESI-018.2042-02.9176 DC 17.292801 16.040800 15.218200 0.516962 0.362276
DESI-018.5346-19.7225 DC 20.784300 19.210800 18.254200 0.951262
DESI-019.3417-30.0427 REX 19.741600 18.560101 17.780701 0.533884
DESI-019.4701-11.0283 REX 21.222900 20.440800 19.298800 0.782659
DESI-019.8252-22.6356 DC 21.006901 19.423800 18.439400 0.995704 0.171436
DESI-020.3660+21.7344 DC 20.440300 18.599800 17.178200 0.941765 0.636499
DESI-020.6044-08.5205 DC 20.968700 19.304199 18.160101 0.999999 0.532499
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Table 3 (continued)
Name Type mag g mag r mag z Probability z
DESI-020.7916-08.1086 DC 20.650700 19.009199 18.110600 0.258800 0.359043
DESI-021.1220-21.4623 DC 21.972000 20.531700 19.742701 0.374614 0.502188
DESI-021.5140-10.3682 DC 19.561701 18.329201 17.585899 0.864741 0.175172
DESI-021.8652-36.8157 REX 21.052700 20.144400 19.375500 0.219183
DESI-022.2506+00.1193 DC 20.294399 18.867001 18.032400 0.925052 0.328822
DESI-022.2823-07.0851 DC 19.956301 18.510300 17.646999 0.105741 0.339849
DESI-022.4814-02.6654 DC 21.827200 19.889601 18.563700 0.417228 0.499597
DESI-022.6133-18.8672 DC 20.700899 18.800900 17.595200 0.325259 0.541373
DESI-022.8470-16.8840 DC 22.906700 21.398300 19.664600 0.225303
DESI-023.0128-02.3005 DC 21.642000 20.325600 19.569901 0.627507
DESI-023.4239-16.8390 DC 20.770399 19.279600 17.912901 0.937044
DESI-023.5148-30.5414 DC 19.714001 18.065001 17.166700 0.775177
DESI-023.6649-28.7320 DC 24.360600 21.755699 19.720400 0.154985
DESI-023.8146-17.4043 DC 22.601999 21.138599 19.622700 0.971733
DESI-023.9221-18.7413 DC 22.172100 20.482100 19.369900 0.136821 0.527798
DESI-023.9840-20.7577 DC 20.514900 18.791401 17.928900 0.757497 0.337994
DESI-024.1759-12.2872 DC 21.137100 19.365000 18.358801 0.245939
DESI-024.2160-14.8162 DC 20.129601 18.506300 17.659300 0.124510
DESI-024.3635-27.6051 DC 21.801701 19.903700 18.862400 0.346414
DESI-024.3717-08.3056 DC 23.775999 21.659500 19.815399 0.188753
DESI-024.3726+05.7609 DC 21.263201 19.510300 18.445900 0.464653 0.361779
DESI-024.4002-27.1526 DC 20.254999 19.041100 18.353201 0.103445
DESI-025.0520-20.1055 DC 21.818399 20.050400 19.157301 0.355192
DESI-025.1595-11.4143 DC 18.979200 17.364099 16.506701 0.609352
DESI-025.4548-24.8641 DC 18.353800 16.992701 16.218399 0.846708
DESI-025.4686-22.4962 DC 20.219200 18.510700 17.630699 0.681144
DESI-025.5981+14.8037 DC 22.639200 20.910400 19.153700 0.454467
DESI-025.7040-19.7717 DC 22.410999 20.663601 19.461599 0.503590
DESI-025.7910+07.5022 DC 21.121201 19.449100 18.174601 0.143986 0.556948
DESI-025.8949+05.3365 DC 21.550100 19.630301 18.247900 0.165698 0.527206
DESI-026.2418+00.8017 DC 20.955999 19.093800 18.018400 0.153455 0.477321
DESI-026.3453+04.8579 DC 20.805599 19.149401 18.169201 0.982474 0.335088
DESI-026.5508+22.6087 DC 21.805799 19.942101 18.374399 0.730613 0.678965
DESI-026.7267-11.4066 DC 21.394100 19.799000 18.812300 0.144472
DESI-026.7490-22.6820 DC 20.500099 19.238899 18.348000 0.922290
DESI-026.9591-26.6311 DC 21.735800 19.967800 18.714701 0.972922
DESI-027.3253-30.3055 DC 21.166300 19.431999 18.406401 0.988941
DESI-027.3698-08.7626 DC 22.587900 21.691999 19.905300 0.983975 0.677248
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Table 3 (continued)
Name Type mag g mag r mag z Probability z
DESI-027.3879+00.4647 DC 20.493299 18.711599 17.630800 0.767997 0.489184
DESI-027.4775+21.7988 DC 21.737000 20.070400 18.755899 0.168029 0.555208
DESI-027.4849-11.5108 DC 20.862801 19.097200 18.062000 0.866702
DESI-027.5959-17.6114 DC 20.642200 19.995501 19.472799 0.344800
DESI-027.6346-18.3062 DC 22.334200 20.981100 19.538000 0.147533
DESI-027.8170-19.1052 REX 20.154900 19.342899 18.742500 0.104622
DESI-027.8888-26.8005 DC 20.979401 19.904499 18.757000 0.974890
DESI-027.9976-08.3646 DC 21.085199 19.805201 18.651800 0.342252 0.621794
DESI-028.0192-29.3878 DC 21.508101 19.818300 18.835300 0.638393
DESI-028.1435-21.6420 REX 21.293400 20.191700 19.315701 0.986276
DESI-028.1494-31.3430 DC 21.934700 20.327499 19.361601 0.136313
DESI-028.1997+03.2624 DC 20.523500 18.766600 17.800501 0.966932 0.349257
DESI-028.4669-11.2551 DC 23.284800 21.590599 19.852699 0.176904
DESI-028.5320-08.1000 DC 19.465599 17.853399 16.979700 0.349076 0.334589
DESI-028.5715-16.2374 DC 20.080400 18.357100 17.471500 0.234211 0.397906
DESI-028.7845-25.8463 DC 21.658001 19.761499 18.505899 0.998431
DESI-029.3642+22.9216 DC 19.183599 17.660299 16.705200 0.237447 0.245391
DESI-029.3687-05.2778 DC 21.772301 19.982901 18.749701 0.815771 0.598475
DESI-029.4504-01.1535 DC 21.051599 19.149700 17.889700 0.115678 0.541583
DESI-029.4673-27.8568 DC 22.771601 21.242800 19.454000 0.890015
DESI-029.5569-11.2721 DC 21.420799 19.691999 18.846901 0.989863
DESI-029.7900-18.9500 DC 19.796700 18.347000 17.535299 0.987000 0.339345
DESI-029.9230+29.5992 DC 20.975000 19.187099 18.168301 0.138476 0.344384
DESI-029.9687-27.8439 DC 22.677999 20.673100 19.098000 0.997734
DESI-030.1018-10.7692 DC 18.894400 17.739800 17.018299 0.621472
DESI-030.1108-08.6449 DC 21.336100 19.824301 18.896601 0.229898 0.396484
DESI-030.1551+14.4092 DC 21.763800 19.822001 18.472900 0.753480 0.504039
DESI-030.1743-11.0445 DC 19.140900 17.975401 17.231501 0.992231
DESI-030.7600-06.6024 DC 21.204500 19.442301 18.316900 0.977396 0.493506
DESI-030.7806-22.7856 DC 21.082199 19.415701 18.507799 0.991515
DESI-030.8121-15.9384 DC 22.065300 20.577700 19.182699 0.991196
DESI-030.9153-31.0823 DC 21.677601 20.050501 19.098900 0.926551
DESI-031.3554-16.4083 DC 23.465000 21.646900 19.969101 0.208789
DESI-031.4976-21.1722 DC 21.982300 20.622700 19.090099 0.139236
DESI-031.6715-02.0052 DC 20.554501 19.809999 18.493000 0.824503 0.700464
DESI-031.7319-31.7726 DC 21.739901 19.806801 18.378201 0.249013
DESI-031.8616-27.2286 DC 22.565800 20.592100 18.676800 0.623643
DESI-032.0005-17.7739 DC 24.250500 21.850700 19.792400 0.876085
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Table 3 (continued)
Name Type mag g mag r mag z Probability z
DESI-032.1245-18.3429 DC 23.095800 21.004801 19.168100 0.162802 0.560614
DESI-032.1994+01.7689 DC 21.755899 19.922800 18.928600 0.575707 0.472186
DESI-032.4773-30.3485 REX 21.571899 20.884701 19.653700 0.198807
DESI-032.8584-16.2274 DC 21.009300 19.130301 18.011600 0.599707
DESI-033.0297+00.2472 DC 19.789000 18.435301 17.651400 0.854344 0.213530
DESI-033.0825+30.5530 DC 21.147699 19.736900 18.744600 0.708642 0.547683
DESI-033.2069-20.7412 DC 19.542801 18.080500 17.321100 0.723374
DESI-033.5356-12.8859 DC 22.912901 21.027100 19.226200 0.266935 0.555084
DESI-033.7026-24.8797 DC 22.866800 20.771500 18.863199 0.916915
DESI-033.7174+19.5413 REX 21.377300 19.736500 18.298401 0.999822 0.618032
DESI-033.8312-22.6154 DC 21.199200 19.327999 18.388500 0.895485
DESI-034.1856-00.3860 DC 21.379801 20.208799 19.034300 0.999697 0.458338
DESI-034.5247+26.6007 DC 20.788099 19.190800 18.137199 0.980659
DESI-034.6677-24.8466 REX 21.466299 20.513201 19.389500 0.122538
DESI-034.7239-16.8684 DC 22.723900 21.168400 19.428200 0.747838
DESI-034.8554+05.6438 DC 22.555300 21.312000 19.371901 0.127933 0.678450
DESI-034.9126-17.6882 DC 21.267900 19.281300 18.005301 0.950603
DESI-035.4007-26.6592 DC 20.866699 19.113300 17.923300 0.963561
DESI-036.0382-16.3869 DC 23.613001 22.145800 19.994900 0.666031 0.471849
DESI-036.0573+19.8696 DC 23.696100 21.628500 19.641600 0.160078
DESI-036.0992+02.4337 DC 20.962200 19.377800 18.129801 0.835280 0.482567
DESI-036.1196-25.0390 DC 21.671400 19.834900 18.643400 0.147388
DESI-036.6760-03.6801 19.848801 18.633900 17.851801 0.000000 0.108100
DESI-036.7384-29.3340 DC 21.967400 20.224100 19.055599 0.979186
DESI-036.8066+29.5796 DC 20.978600 19.179899 18.008699 0.956284 0.450736
DESI-037.2442-17.2723 REX 21.182400 20.516701 19.395300 0.999929
DESI-037.3509+10.2791 DC 21.976400 20.373400 18.848200 0.772802
DESI-037.5061-20.9108 DC 21.240801 19.586100 18.426100 0.984197
DESI-037.6345-24.1463 DC 21.863300 20.015301 18.568399 0.615810
DESI-037.7099-17.5029 REX 22.029100 21.048201 19.714701 0.923876
DESI-038.3831-03.4670 DC 23.831100 22.042801 19.929199 0.507219 0.549396
DESI-038.7280-30.9373 REX 20.917200 20.229900 19.118299 0.990683
DESI-039.2176-31.8548 DC 20.092199 18.196699 17.258499 0.309221
DESI-039.3484-30.2921 DC 21.030001 19.239300 17.978901 0.966728
DESI-039.6138-15.5779 DC 21.924700 20.334600 18.740900 0.114235
DESI-039.8085-03.7403 DC 22.733299 20.905399 19.394899 0.806011
DESI-039.9312-24.9308 DC 21.633499 19.563299 18.020300 0.782535
DESI-039.9863-27.1208 DC 21.143101 19.499800 18.376101 0.884479
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Table 3 (continued)
Name Type mag g mag r mag z Probability z
DESI-040.1730-21.4503 DC 20.021200 18.402399 17.518101 0.908719
DESI-041.1156-28.6150 DC 20.561899 18.656099 17.565500 0.996163
DESI-041.4712-05.9667 DC 22.866899 20.840401 18.901300 0.917059 0.573128
DESI-042.0939+02.7825 REX 21.906500 21.155899 19.916201 0.958736 0.385939
DESI-042.1344-12.1016 REX 21.437201 20.715599 19.645100 0.978727
DESI-042.2156-00.5329 19.274300 17.987301 17.203600 0.000000 0.239584
DESI-043.8215-16.6815 DC 22.486900 20.538099 18.921499 0.999660 0.503238
DESI-044.5307-13.8106 DC 22.721901 21.102501 19.711201 0.345578
DESI-044.9857-26.8724 DC 20.664000 18.817600 17.823799 0.995525
DESI-045.2324-10.9787 DC 21.441299 20.394300 19.232100 0.954682
DESI-045.5432-22.6720 DC 20.863800 18.886299 17.660900 0.995258
DESI-045.8553-22.9291 DC 21.599199 19.861000 18.648701 0.999582
DESI-045.8714+03.7781 DC 22.124399 20.397900 18.757299 0.972961 0.530535
DESI-046.5824-13.5938 DC 22.787901 20.785700 19.077999 0.855458
DESI-046.6654-27.6075 DC 19.824100 18.290800 17.338900 1.000000
DESI-046.6785-28.5384 DC 20.958900 19.358400 18.203100 0.178547
DESI-046.7377-23.3925 DC 21.427000 19.617701 18.419100 0.912920
DESI-048.2870-16.4246 DC 20.831800 19.323799 18.463900 0.907755
DESI-048.8942-27.2465 DC 21.620501 20.333000 19.159401 0.502730
DESI-049.0800-28.8885 DC 20.895901 18.982500 17.996099 0.676341
DESI-049.3327-30.1661 DC 20.599899 18.683500 17.466299 0.944618
DESI-049.3356-26.6664 DC 19.989599 18.417601 17.565500 0.999919
DESI-049.4239-21.3050 DC 20.657600 18.773199 17.674700 0.974235
DESI-049.7786-27.6615 DC 21.683599 20.461100 19.232500 0.999949
DESI-049.7855-07.5011 DC 20.836800 19.093201 18.047300 0.998480 0.475721
DESI-051.0021-27.1917 DC 22.027901 20.443100 18.937000 0.990879
DESI-051.2450-11.5876 DC 21.442801 19.643999 18.591499 0.999832
DESI-051.4778-17.1685 REX 21.908199 21.116800 19.873199 0.829713
DESI-051.7081-00.7311 DC 19.429300 17.886299 16.801800 0.855088 0.174241
DESI-052.3736-18.6378 DC 22.098900 20.193899 18.662901 0.163332
DESI-052.4307-32.1849 REX 22.381399 21.178301 19.710800 0.226006
DESI-052.5899+00.6691 DC 21.245001 19.291201 18.095301 0.343727 0.491970
DESI-052.7565-09.4508 DC 23.144501 21.419500 19.467800 0.966218
DESI-053.9519-29.9771 DC 20.199100 18.594999 17.716700 0.991715
DESI-054.1741-20.3531 DC 21.669201 19.756901 18.336000 0.551920
DESI-054.6271-05.6708 DC 20.925900 19.806700 18.628799 0.687910 0.614600
DESI-054.6308-24.6332 DC 22.793301 20.847200 19.507500 0.826020
DESI-055.0105-27.3081 DC 23.707600 21.247200 19.243700 0.893253
Table 3 continued on next page
50 Huang, Storfer, Gu, Ravi, Pilon, Sheu, Venguswamy et al.
Table 3 (continued)
Name Type mag g mag r mag z Probability z
DESI-055.4365-31.6484 DC 21.239401 20.374701 19.208300 0.916637
DESI-055.6364-20.0025 DC 21.768900 20.238600 18.849100 0.267843
DESI-055.7686-10.8819 DC 22.496401 20.546900 19.162300 0.232488
DESI-055.8961-29.9218 DC 22.093500 20.433399 19.418800 0.197916
DESI-056.4484-30.3933 DC 20.160801 18.473499 17.366301 0.868635
DESI-056.5384-26.4042 DC 21.893999 20.409901 19.262800 0.875434
DESI-056.6788-09.2313 DC 20.170700 18.312599 17.268499 0.994220
DESI-056.8707-25.7853 DC 21.624800 19.926500 18.570200 0.123714
DESI-056.8839-20.4636 DC 19.154600 17.533300 16.661800 0.394639
DESI-057.2082-22.3314 DC 22.145399 20.330099 19.256901 0.870364
DESI-057.3298-26.9437 DC 22.248400 20.909800 19.677200 0.400359
DESI-057.7531-19.8013 DC 22.238199 20.328300 18.697100 0.318223
DESI-057.8307-15.1796 DC 21.630699 19.832399 18.810200 0.456571
DESI-058.1777-19.3799 DC 22.600500 20.976700 19.629601 0.952145
DESI-058.3547-02.8941 DC 21.452400 19.610701 18.455099 0.822789
DESI-060.1170-15.1166 DC 21.140200 19.566500 18.700701 0.120767
DESI-060.5575-32.2606 DC 23.313299 21.568001 19.571600 0.242159
DESI-060.6043-22.0993 DC 22.842800 21.373501 19.718000 0.145082
DESI-060.7510-18.9797 DC 19.527300 18.114800 17.343700 0.141817
DESI-060.7611-18.5019 DC 23.763399 21.190500 19.121901 0.965498
DESI-061.0473-16.8863 DC 21.313801 19.923599 18.642799 0.207774
DESI-061.1936-08.7636 DC 22.346300 20.597200 19.645100 0.476667
DESI-061.3000-15.6132 DC 21.536501 19.707800 18.694401 0.986341
DESI-061.3613-25.6735 DC 19.359100 17.805201 16.959200 0.963164
DESI-061.6860-14.6132 DC 21.071400 19.226000 18.249300 0.115013
DESI-061.9786-31.8631 DC 22.658199 21.297501 19.447100 0.805143
DESI-062.2880-32.0960 DC 22.210501 20.511600 19.680300 0.825304
DESI-062.3942-31.5637 DC 23.790800 21.695801 19.769699 0.226455
DESI-062.4692-32.1910 DC 21.950600 20.148500 18.745399 0.294177
DESI-062.6288-14.8934 DC 21.323700 19.787001 18.641001 0.989804
DESI-062.6611-19.4171 DC 21.291800 19.843500 18.586700 0.910810
DESI-063.2031-01.8160 DC 19.443100 17.730101 16.703800 0.801684
DESI-063.2873-35.0175 REX 22.069901 20.869699 19.462500 0.139586
DESI-063.4434-29.6321 DC 24.116400 21.768299 19.819099 0.441717
DESI-064.0540-30.3893 REX 21.077499 19.823700 18.654600 0.999842
DESI-064.1560-20.0800 DC 21.059799 19.516899 18.602900 0.787402
DESI-064.5125-19.1295 DC 22.086700 20.119900 18.997400 0.807831
DESI-064.5883-31.2553 DC 20.760799 19.082001 17.942900 0.992293
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Table 3 (continued)
Name Type mag g mag r mag z Probability z
DESI-064.6062-24.9971 DC 21.073000 19.742001 18.922199 0.109970
DESI-064.8599-09.5649 DC 22.434700 20.505800 19.128099 0.606797
DESI-065.2204-24.1023 DC 22.327600 20.705500 19.436399 0.251984
DESI-065.2768-20.9997 DC 22.723900 21.227301 19.507700 0.669010
DESI-065.4182-22.9294 DC 21.368401 19.882700 18.601400 0.156028
DESI-065.4574-11.0477 DC 21.568701 19.851801 18.618099 0.960563
DESI-065.5591-28.8002 DC 21.406401 19.498501 18.380400 0.194278
DESI-065.6339-26.1299 DC 22.412001 20.443899 18.584400 0.107435
DESI-065.7967-01.3515 DC 20.300400 18.458599 17.404100 0.365670
DESI-065.8473-03.3572 DC 21.522600 19.605301 18.139601 0.879594
DESI-066.5255-13.2436 DC 21.932800 20.517300 19.064600 0.995655
DESI-067.6651-25.8495 DC 21.378201 20.192900 19.212799 0.931813
DESI-067.8196-31.4630 DC 22.708500 20.910999 19.876400 0.301137
DESI-068.1022-20.0038 DC 21.490999 19.632000 18.336100 0.999288
DESI-068.9055-25.3337 DC 20.977501 19.328699 18.079500 0.806243
DESI-068.9980-21.6384 DC 20.936701 19.464899 18.431900 0.107299
DESI-069.3619-23.0974 DC 21.561501 19.833700 18.907700 0.132753
DESI-069.5641-32.3475 DC 20.783501 18.988899 17.843399 0.967626
DESI-069.6660-28.5525 DC 20.985701 19.514601 18.303499 0.709296
DESI-070.0841-06.3394 DC 18.688000 17.377199 16.513901 0.139807 0.159870
DESI-070.8793-32.1335 DC 19.867500 18.565001 17.748501 0.276861
DESI-071.3350-22.0787 DC 19.548599 17.716900 16.655800 0.966364
DESI-071.9694-29.1854 DC 20.812799 19.457800 18.402000 0.901673
DESI-072.0873-19.4173 DC 23.380199 21.396601 19.218500 0.495309
DESI-072.1089-29.1347 DC 20.890100 19.351700 18.563900 0.278173
DESI-072.1777-05.0516 DC 19.828600 18.254801 17.416700 0.217694 0.295057
DESI-072.8336-18.7814 DC 22.138000 20.399799 19.042601 0.427021
DESI-072.8845-01.0118 DC 21.278999 20.230700 19.112700 0.883402 0.616635
DESI-073.6913-29.8156 DC 22.411400 20.336700 18.721800 0.215555
DESI-074.2036-00.8212 DC 23.445801 21.609800 19.631599 0.489562 0.632563
DESI-074.3280-04.4293 DC 21.991199 20.566799 19.096500 0.996997 0.733293
DESI-074.4224-18.7934 DC 22.728500 20.829500 19.264200 0.475167
DESI-074.4853-23.1579 DC 21.785900 19.973600 18.708300 0.337807
DESI-074.6542-27.1065 DC 21.767799 19.993200 18.715300 0.519865
DESI-075.3911-03.2937 DC 22.404600 21.006701 19.383200 0.251226
DESI-075.4100-18.6007 DC 20.030199 18.493799 17.665701 0.577216
DESI-075.5665-31.0876 DC 22.726801 20.661600 18.866899 0.924653
DESI-075.9545-26.6809 REX 21.223301 20.119900 19.133301 0.103241
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Table 3 (continued)
Name Type mag g mag r mag z Probability z
DESI-076.3503-24.3444 DC 21.277300 20.235600 18.774300 0.577246
DESI-077.2638-21.5958 DC 21.814301 19.870399 18.346100 0.354876
DESI-077.3886-30.6005 DC 21.163601 20.304300 19.423500 0.768177
DESI-077.6960-26.5395 DC 22.391899 20.954599 19.517599 0.809558
DESI-078.4202-28.2351 DC 21.780001 20.360701 18.915100 0.410045
DESI-079.4502-23.2598 DC 21.484900 19.909800 18.766800 0.602759
DESI-079.7106-32.3011 DC 21.136499 19.283800 18.053600 0.124396
DESI-080.2860-18.3170 DC 23.375799 21.574400 19.724899 0.626011
DESI-080.6361-24.9674 DC 21.074900 19.134001 17.912701 0.412498
DESI-080.6724-24.0688 DC 21.056101 19.165600 18.144501 0.368536
DESI-080.9091-21.0160 DC 22.958099 20.931400 19.094801 0.839024
DESI-081.2511-26.2779 DC 22.266100 20.313400 18.543100 0.968788
DESI-081.5917-27.3214 REX 20.773500 19.891300 18.919701 0.212100
DESI-082.4980-19.9199 DC 21.372801 19.561701 18.258400 0.551289
DESI-083.1991-29.3017 REX 21.376801 20.301800 19.280001 0.645327
DESI-083.4490-22.2658 DC 22.362301 20.337900 18.597300 0.980887
DESI-083.9416-27.0088 DC 21.086201 19.247400 17.997499 0.998455
DESI-084.7962-28.0211 DC 23.781099 21.806801 19.609200 0.196005
DESI-085.5750-21.8217 DC 21.239000 19.461000 18.256800 0.866442
DESI-085.7339-31.4431 DC 21.695400 19.805700 18.621799 0.921294
DESI-086.5815-27.7223 DC 21.820999 20.484400 18.868299 0.513126
DESI-086.8986-28.1308 DC 19.907400 18.145500 17.232700 0.118295
DESI-087.1209-25.5251 DC 20.198099 18.665100 17.842899 0.897136
DESI-087.2700-23.9175 DC 21.803400 19.963100 18.837000 0.977924
DESI-087.4139-30.4661 DC 21.588100 20.008400 19.008200 0.743797
DESI-087.9077-25.1400 DC 21.484900 20.322901 19.112700 0.999820
DESI-088.5024-29.7013 DC 22.714500 20.788900 19.402599 0.962973
DESI-089.5700-30.9485 DC 22.947201 21.214600 19.603399 0.716094
DESI-094.5639+50.3059 DC 21.287600 19.538500 18.241400 0.999912
DESI-095.7736+58.8572 DC 22.011499 20.226900 18.757500 0.977648
DESI-103.0258+33.1167 DC 19.117300 17.653400 16.746901 0.236735
DESI-104.3289+45.1488 DC 22.034599 21.028000 19.929701 0.258027
DESI-104.3594+32.5562 DC 20.888800 19.437901 18.272200 0.642517
DESI-106.9992+50.2149 DC 22.679701 20.777901 19.243999 0.174648
DESI-107.9746+28.3465 DC 21.335699 20.056801 18.695000 0.905253
DESI-109.4348+42.7031 DC 18.542400 17.054600 16.111700 0.173283
DESI-112.0041+47.9631 DC 23.298300 21.526899 19.843399 0.173230
DESI-112.0551+31.6799 DC 21.296900 19.927999 18.613501 0.631916 0.674538
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Table 3 (continued)
Name Type mag g mag r mag z Probability z
DESI-112.1757+38.2037 DC 23.430500 21.205799 19.736200 0.547933 0.595614
DESI-112.6173+38.3732 DC 20.799299 19.157200 18.104500 0.805778 0.526254
DESI-113.2567+51.5755 DC 20.038401 18.490101 17.537500 0.932165
DESI-114.0195+21.3041 DC 19.833700 18.106199 17.083500 0.970876 0.453318
DESI-115.4473+34.9407 DC 21.506599 20.240400 18.752300 0.999101 0.528661
DESI-116.4388+09.6096 DC 21.722601 20.154499 19.140800 0.388550 0.502208
DESI-117.2449+53.7774 DC 20.948099 19.615700 18.398100 0.797007
DESI-117.7803+11.1984 DC 20.110701 18.463200 17.555201 0.239844 0.359182
DESI-118.2474+52.6265 DC 22.138500 20.812099 19.135799 0.126761 0.818594
DESI-118.3583+10.5130 DC 21.295099 20.190100 19.071400 0.595439 0.565532
DESI-118.4566+25.8080 DC 22.209999 20.443001 19.120899 0.326223 0.502428
DESI-118.7209+31.4647 REX 23.237499 21.161900 19.835600 0.285039 0.615592
DESI-118.7654+12.3763 DC 21.770399 20.442699 18.913000 0.972514 0.667419
DESI-119.0587+30.2350 DC 21.217300 19.389601 18.377501 0.999826 0.381295
DESI-119.3016+24.1528 DC 20.267099 18.523300 17.263100 0.115330 0.516089
DESI-119.5864+12.3470 DC 21.086399 19.657400 18.291599 0.397605 0.579369
DESI-120.0515+43.4978 DC 23.332399 21.870300 19.948401 0.545447
DESI-120.3991+54.8115 DC 20.755301 19.135901 17.832701 0.996418 0.528641
DESI-120.8544+37.7610 DC 22.052601 20.664900 19.282700 0.274159 0.704882
DESI-121.6989+77.2344 DC 25.396299 21.429701 19.701900 0.943683
DESI-122.5113+33.7794 DC 21.551300 19.920300 18.865000 0.995650 0.313649
DESI-122.5445-01.9522 DC 22.833000 21.158400 19.057501 0.603833 0.634878
DESI-122.8280+00.5908 DC 19.597601 17.892500 16.979000 0.914791 0.379863
DESI-122.8819+41.6140 DC 19.944401 18.479200 17.507601 0.594568 0.281532
DESI-123.5420+11.5365 REX 18.409500 17.846201 17.342800 0.378315 0.119792
DESI-123.6121+27.3335 DC 19.319700 17.856800 17.045000 0.981225 0.338326
DESI-124.3100+74.1113 DC 21.482700 20.613800 18.893999 0.884532
DESI-124.8181+31.4990 DC 21.184200 19.345400 17.909901 0.999125 0.581921
DESI-124.9193+19.2529 DC 20.703899 19.383101 17.930500 0.784632 0.606035
DESI-125.6309+75.0251 DC 20.623301 18.999100 18.103500 0.120786
DESI-125.9350+04.6293 DC 23.464100 21.363501 19.387300 0.100020 0.656710
DESI-126.0499+04.7936 DC 21.686100 20.529900 19.202801 0.925116 0.389601
DESI-128.1456+11.5864 DC 21.561100 20.288099 18.673300 0.967471 0.613313
DESI-129.9505+30.6284 DC 22.684999 20.868700 19.069500 0.347084 0.665259
DESI-130.0214+11.8118 DC 21.767200 19.945400 18.889601 0.428915 0.406444
DESI-130.5312+27.2618 DC 21.228399 19.363400 18.188400 0.163160 0.417865
DESI-131.5647+51.9315 DC 22.600599 20.833799 19.138300 0.104071
DESI-131.9068+13.5143 DC 20.784901 18.851900 17.704399 0.899418 0.470733
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Table 3 (continued)
Name Type mag g mag r mag z Probability z
DESI-132.2802+22.0446 DC 19.778900 18.090500 17.102501 0.860322 0.289522
DESI-132.8111+24.4868 DC 22.542700 21.182301 19.693800 0.399394 0.676519
DESI-133.1155+26.4614 DC 21.369801 20.019501 18.717199 0.490150 0.536283
DESI-134.8207+06.2549 DC 21.824499 20.432899 19.223499 0.999982 0.247908
DESI-136.0956+45.0733 DC 19.318199 17.694599 16.824100 0.989591 0.297438
DESI-137.0261+01.3321 DC 22.073999 20.056900 18.467400 0.299291 0.675238
DESI-137.1509+54.2055 DC 22.658501 21.162100 19.676500 0.994952
DESI-137.4500+07.3521 DC 21.741800 19.846201 18.272800 0.999761 0.645853
DESI-137.9497+28.4536 DC 22.418400 20.666201 18.935801 0.995043 0.565262
DESI-138.5115+16.5394 DC 21.818300 20.312401 18.827999 0.120697 0.869077
DESI-139.3411+62.4459 DC 22.073500 20.219999 18.972799 0.473660 0.405959
DESI-139.4885+64.4473 DC 21.872900 19.964899 18.666300 0.912165 0.524324
DESI-140.1299+02.7830 DC 19.846201 18.291201 17.401899 0.204696 0.252747
DESI-141.5275+07.8090 DC 22.252300 20.403700 18.958700 0.956656 0.571476
DESI-141.8108+73.2823 DC 20.785299 19.120300 18.270599 0.216844
DESI-143.7713+18.2787 DC 23.613899 21.617800 19.575701 0.188100
DESI-144.0261+12.8391 DC 20.631399 19.480900 18.741199 0.676933 0.284470
DESI-144.7849+00.6228 DC 21.870399 20.682100 18.964701 0.142203 0.439451
DESI-145.1485+13.1356 DC 21.737499 20.216101 19.195999 0.815533 0.470215
DESI-145.2603+38.7152 REX 21.370001 20.432301 19.360500 0.912299 0.620817
DESI-146.0028-01.8290 DC 22.649401 20.863400 19.117599 0.319187 0.580372
DESI-146.0983-08.1021 DC 22.479799 21.544800 19.757700 0.939853
DESI-146.2199+40.2997 DC 21.338100 19.529100 18.335899 0.992946 0.460079
DESI-146.5442+13.9284 DC 21.559099 20.297001 19.566401 0.798913 0.504023
DESI-146.6840+19.4528 DC 22.057400 20.348101 18.940800 0.101599 0.496315
DESI-148.2095+10.7169 DC 21.112801 19.648300 18.756599 0.787068 0.375046
DESI-148.3840+10.5475 DC 20.248100 18.555799 17.659500 0.109577 0.344595
DESI-150.2941+46.1759 DC 22.906200 21.317600 19.852501 0.107121 0.631539
DESI-150.5232+15.3083 DC 21.339001 19.401699 17.965200 0.940701 0.549271
DESI-151.2523+10.4499 DC 21.057600 19.424299 18.138201 0.582321 0.679931
DESI-151.4072+67.5076 DC 20.837799 19.038000 17.974001 0.633695
DESI-151.8455-05.3863 DC 23.142599 21.563700 19.994200 0.247327
DESI-152.2710+43.7279 DC 22.320499 20.427401 18.929100 0.976995 0.575097
DESI-152.3889-05.6017 DC 20.105000 18.574200 17.589701 0.999998
DESI-153.0776+44.3831 DC 20.508600 18.771400 17.646999 0.843433 0.456894
DESI-154.5759+74.5812 DC 22.384600 20.900999 19.201000 0.944440
DESI-155.2571+53.8914 DC 21.753000 19.968700 18.599800 0.513890 0.602315
DESI-157.8915+18.5814 DC 21.255301 19.614000 18.377399 0.975362 0.570208
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Name Type mag g mag r mag z Probability z
DESI-157.9520+43.7158 DC 19.744301 18.547701 17.758400 0.999992 0.441354
DESI-158.0901+31.8835 DC 19.608601 18.038700 17.183901 0.561752 0.333423
DESI-158.1287+46.3340 DC 23.362700 21.163099 19.117100 0.620719 0.638866
DESI-158.1868+08.6779 DC 22.446699 20.761200 19.221800 0.111957 0.693016
DESI-158.2260+39.8507 DC 20.573900 18.607401 17.632500 0.113468 0.407948
DESI-160.0232+01.9838 DC 20.019899 18.247601 17.302500 0.806971 0.375304
DESI-160.1817+44.8942 DC 21.877899 20.152100 18.720400 0.526322 0.580681
DESI-160.5973+00.2559 DC 21.028700 19.672701 18.530500 0.908632 0.559841
DESI-160.6171+32.9365 DC 20.014400 18.233900 17.015800 0.453450 0.533455
DESI-160.7046+62.6611 DC 19.821501 18.325300 17.427799 0.993108 0.357287
DESI-160.7978+37.3601 DC 21.463600 19.692301 18.338699 0.925623 0.561500
DESI-161.5784+46.2302 DC 22.728399 20.959000 19.340401 0.207448 0.575532
DESI-161.8653+23.9568 DC 20.882999 19.398800 18.239300 0.998868 0.544752
DESI-162.0174+31.6472 DC 23.170700 21.476900 19.827000 0.999521 0.582493
DESI-162.7849-07.1816 DC 20.130899 18.739800 17.913500 0.264848
DESI-163.5448+05.8739 DC 20.694201 18.893400 17.865101 0.312549 0.443361
DESI-163.7019+27.5697 DC 20.327499 18.551300 17.327400 0.999504 0.526982
DESI-164.1866+16.3070 DC 19.030199 17.542801 16.729700 0.999635 0.253144
DESI-164.3198-08.2676 DC 19.425900 17.871599 17.013700 0.999689
DESI-165.1459+23.2635 DC 19.719200 17.929100 17.031099 0.145697 0.436625
DESI-165.2321+64.9414 DC 22.974100 21.003099 19.649300 0.407889
DESI-165.2764+20.4527 DC 21.621599 20.048300 18.775700 0.511580 0.290984
DESI-165.7828-00.6598 DC 22.929199 21.188999 19.319201 0.183933 0.496330
DESI-166.7196+07.6232 DC 23.739599 21.957899 19.567600 0.136281 0.299060
DESI-167.2393+37.8604 DC 18.746799 17.379499 16.607201 0.942222 0.205283
DESI-167.7733+26.7798 DC 20.324600 18.700701 17.856800 0.513308 0.276510
DESI-168.9620+57.8315 DC 21.255199 19.446400 18.301599 0.998919 0.489270
DESI-169.1444+19.0986 DC 22.079000 20.740999 19.331400 0.125295 0.593122
DESI-170.4254+36.9636 DC 19.748699 18.903799 18.135599 0.934283 0.581534
DESI-170.8944+12.5591 DC 22.292700 20.708900 19.250999 0.997382 0.530540
DESI-171.1047+71.1948 DC 21.675301 20.131701 18.294001 0.267117
DESI-172.4891+32.1637 DC 23.216700 21.449100 19.734900 0.303455 0.519307
DESI-172.6002+05.7333 DC 20.502399 19.252501 18.378300 0.641249 0.263560
DESI-172.6730+11.3081 DC 22.208900 20.746099 19.176500 0.236821 0.663244
DESI-173.5198+09.5846 DC 22.614401 21.074900 19.765800 0.999302
DESI-173.5474+17.0433 DC 20.720400 19.601900 18.414801 0.569388 0.666412
DESI-174.0108+52.2363 REX 21.108700 19.905001 18.970900 0.179979 0.540356
DESI-174.1285+21.7754 DC 21.575899 19.997499 18.967899 0.981511 0.463592
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Table 3 (continued)
Name Type mag g mag r mag z Probability z
DESI-174.2820+14.7811 DC 22.064100 20.341700 18.801100 0.999998 0.595082
DESI-174.4592+46.6094 DC 19.161100 17.506800 16.635901 0.248664 0.313439
DESI-174.8727-02.3072 DC 22.580799 20.644199 18.943100 0.994648 0.518985
DESI-175.1662+14.3254 REX 20.311199 18.965700 18.150999 0.610129 0.371110
DESI-175.1752-00.7266 DC 21.498400 20.445601 19.154699 0.998357 0.616005
DESI-175.7321+43.1339 DC 20.169600 18.307699 17.088600 0.909305 0.478242
DESI-176.6399-06.1812 DC 19.653799 17.873899 16.946699 0.988617
DESI-176.9273+67.7222 DC 21.677700 20.199100 18.725500 0.938559 0.598979
DESI-176.9311+26.1644 DC 21.836000 19.964001 18.685200 0.821328 0.613097
DESI-177.0183+29.4844 DC 21.936800 20.917801 19.372101 0.958193 0.515077
DESI-177.0319+29.0869 DC 21.975901 20.053301 18.374300 0.999083 0.622420
DESI-178.5091+14.0868 DC 22.721600 20.828400 19.259701 0.696100 0.741017
DESI-178.7212+21.4151 DC 21.175900 19.484301 18.074600 0.986898 0.546594
DESI-179.4811+22.9115 REX 20.889601 20.206499 19.216299 0.359063 0.780499
DESI-181.0043+47.5381 DC 20.980301 19.348101 18.305700 0.999054 0.486141
DESI-181.3974+41.1790 DC 21.493500 20.032200 18.537500 0.999935 0.476392
DESI-182.7337-02.2276 DC 22.052900 20.819000 19.805901 0.657653 0.532604
DESI-183.0990-01.5510 DC 21.373400 19.527700 18.520201 0.695082 0.403405
DESI-183.1167-08.5941 DC 19.539801 18.258900 17.488100 0.628876
DESI-184.4375+31.5263 DC 22.179199 20.468000 18.896799 0.999776 0.696663
DESI-185.2581+21.8900 DC 20.604601 18.760300 17.428400 0.410470 0.573503
DESI-185.6190+23.9709 DC 21.448999 20.129299 18.873400 0.795029 0.586928
DESI-185.6850+70.6065 DC 20.739800 19.388100 18.258200 0.642312
DESI-185.9848+19.7177 DC 21.284901 20.265400 19.111200 0.448389 0.496567
DESI-186.0916+02.2030 DC 19.920700 18.066799 17.048300 0.473337 0.348088
DESI-189.2482+25.3442 DC 21.209101 19.314699 17.817200 0.475787 0.612843
DESI-190.4855+03.7332 DC 18.798100 16.973000 16.042900 0.517394 0.358628
DESI-190.5769+27.8629 DC 21.257299 19.435699 18.080999 0.933208 0.511184
DESI-190.5981+31.4848 DC 19.295401 17.948299 17.185801 0.158872 0.242004
DESI-191.8527+36.7353 DC 21.988501 20.172100 18.738899 0.984960 0.698574
DESI-192.8317-01.2219 REX 22.107300 20.370199 18.745199 0.944129 0.263131
DESI-194.1102+04.6703 DC 18.047100 16.618700 15.828300 0.283101 0.229201
DESI-195.4842+11.1801 DC 22.396799 20.551100 18.975800 0.304511 0.606633
DESI-196.3635+26.7520 DC 19.692101 17.989500 17.110399 0.172833 0.361088
DESI-196.6232-05.6670 DC 20.342501 18.427500 17.449301 0.358102
DESI-196.8233+23.1565 DC 20.393200 18.916901 17.964100 0.998331 0.381909
DESI-198.2028+30.6423 DC 21.339600 19.835699 18.589600 0.265740 0.503704
DESI-199.9412+01.5311 DC 22.441099 20.642900 19.025000 0.905449 0.580296
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Table 3 (continued)
Name Type mag g mag r mag z Probability z
DESI-200.5670+04.3460 DC 20.812500 19.336300 18.295099 0.508302 0.402675
DESI-200.7983+38.2180 DC 21.645399 19.858200 18.788500 0.117134 0.508528
DESI-202.5096+47.8919 DC 20.411200 18.807400 18.007000 0.709489 0.267353
DESI-202.7745+07.4491 DC 19.465300 18.398001 17.692600 0.488144 0.192910
DESI-203.5927-09.2837 DC 20.375700 18.697800 17.790600 0.527775
DESI-203.7084-08.7623 DC 22.969000 21.007000 19.339100 0.630665
DESI-203.8962+40.3315 DC 21.340900 19.751400 18.539499 0.959090 0.308744
DESI-204.0300+25.6164 DC 22.008801 20.543600 19.384100 0.462583 0.493893
DESI-204.2365+12.0278 DC 22.446800 20.960300 19.470699 0.204150 0.532679
DESI-204.3113+42.3813 DC 20.349501 18.811501 17.874399 0.393922 0.280200
DESI-205.4375+04.1861 DC 21.535000 20.132900 19.019300 0.966010
DESI-205.8655+21.7388 DC 20.508301 18.726400 17.537201 0.196458 0.558545
DESI-206.0993-01.6071 DC 20.796600 19.231501 18.115400 0.486611 0.468090
DESI-206.7000+28.6985 DC 21.709600 19.937700 18.923901 0.468617 0.440993
DESI-207.4187+38.5022 DC 21.138500 19.411800 18.007299 0.581780
DESI-207.4889+34.2732 DC 20.449600 18.732401 17.528000 0.837328 0.491097
DESI-207.5513+31.5862 DC 22.364500 20.811199 19.416800 0.341729 0.509511
DESI-207.7049+52.9559 DC 19.315001 17.816900 17.030001 0.656412 0.287696
DESI-207.8335-06.3831 DC 20.588499 19.038300 17.687201 0.999262 0.621092
DESI-208.4386+31.8650 DC 21.128700 19.822399 18.398899 0.148613 0.529245
DESI-208.6688+19.1370 DC 22.442600 20.733999 19.027201 0.500525 0.585156
DESI-209.0944+03.6524 DC 17.899599 16.434000 15.650900 0.753374 0.268554
DESI-209.7020-04.3961 DC 19.959299 18.736401 17.989000 0.722612
DESI-211.6546+38.7004 DC 22.690800 20.521799 19.011900 0.425306 0.495204
DESI-212.5306+62.1634 DC 22.198500 20.686199 19.363199 0.991521 0.543063
DESI-212.7709+23.2324 DC 19.484600 17.867399 16.984600 0.822933 0.287283
DESI-214.7102+19.9447 DC 21.763100 19.758200 18.154200 0.878993 0.374014
DESI-215.1638+12.9717 DC 21.493601 19.646799 18.416300 0.740935 0.593748
DESI-216.0618+45.0242 DC 22.531099 21.164400 19.583799 0.997223
DESI-217.0936+03.3000 DC 21.639900 20.230700 18.846500 0.999260 0.610798
DESI-217.0950+22.9130 DC 19.405600 18.154200 17.332500 0.817172 0.324201
DESI-217.2090+51.6467 DC 22.566799 20.790400 19.285500 0.219043
DESI-217.7996+03.0093 DC 18.473499 17.275200 16.502701 0.233404 0.166466
DESI-218.1147+28.7213 DC 19.662100 17.844801 16.936300 0.910110 0.328029
DESI-218.4468+18.7098 DC 19.153200 17.608900 16.798599 0.999855 0.281966
DESI-218.4780+03.0039 DC 21.575500 20.185200 18.874800 0.971943 0.643827
DESI-219.1501+21.1453 DC 21.011400 19.933201 18.498301 0.986230 0.602413
DESI-219.5680+25.0994 DC 20.742201 19.030701 18.150499 0.754714 0.385406
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Table 3 (continued)
Name Type mag g mag r mag z Probability z
DESI-219.9040+07.3502 DC 20.822599 19.110901 18.040400 0.595051 0.560774
DESI-220.0226+23.8599 DC 20.224300 18.615000 17.637300 0.958866 0.412616
DESI-220.3113+04.4308 REX 23.273199 21.458599 19.842199 0.498948 0.329278
DESI-220.3862-00.8996 DC 20.438801 18.526699 17.253099 0.000000 0.516675
DESI-221.4063+04.9046 DC 21.128201 19.757500 18.834600 0.366219 0.322384
DESI-221.6054+21.6944 DC 18.479300 18.168400 17.867399 0.541664
DESI-221.9368+23.4043 DC 18.798100 17.224600 16.392200 0.755112 0.281776
DESI-222.2403-07.4558 DC 21.617001 20.262699 19.438200 0.229013
DESI-222.4812-06.8463 DC 19.044701 17.224800 16.269100 0.301250 0.311018
DESI-222.7391+03.5562 REX 21.473101 20.150700 19.427099 0.134156 0.286620
DESI-223.0001-01.0752 DC 19.610100 18.066900 17.202000 0.858796 0.271225
DESI-223.2085+58.0265 DC 20.454500 18.753799 17.846500 0.112004 0.378525
DESI-223.2358+58.0531 DC 20.771299 19.332199 18.520000 0.860292 0.331867
DESI-224.3832-08.0150 DC 20.590300 18.939899 17.901899 0.999987
DESI-225.1316+62.7228 REX 22.348700 20.703699 19.931801 0.205713
DESI-225.5679+15.1661 DC 23.364201 21.356600 19.176399 0.106605 0.551534
DESI-226.1397+28.0320 DC 20.634701 19.412001 18.522200 0.928757 0.481547
DESI-226.2950+17.3451 DC 20.701099 18.806000 17.630301 0.324370 0.483581
DESI-226.3130+41.7447 DC 20.897900 19.347200 18.152000 0.147997
DESI-226.9378+70.1215 DC 20.703400 18.917400 17.677300 0.959815
DESI-226.9381+05.3823 DC 21.218399 19.458700 18.101299 0.000000 0.618731
DESI-227.7518+10.5556 DC 20.229099 18.496000 17.525000 0.905522 0.358603
DESI-227.9059+05.6220 DC 23.389799 21.597900 19.772200 0.487699 0.613224
DESI-227.9362+06.5090 0.000000 0.537928
DESI-228.4624-03.4634 DC 22.016600 20.108601 18.463800 0.980688
DESI-228.6370+68.4893 DC 21.108900 19.314100 18.047199 0.176940
DESI-229.2637+10.0569 DC 22.775400 21.135300 19.776199 0.873510 0.563561
DESI-229.7448+27.3746 DC 21.592400 19.798300 18.235800 0.100001 0.663842
DESI-230.5321+32.8538 DC 21.892099 20.378901 18.828400 0.999767 0.624898
DESI-230.6318-00.7509 DC 20.943300 18.961700 17.601101 0.885704 0.502849
DESI-230.9711+04.9138 DC 22.884001 21.002899 19.518299 0.357097 0.633955
DESI-230.9776+67.6248 DC 22.397200 20.613701 18.771400 0.731370
DESI-231.0060+49.1881 DC 22.234400 20.587601 18.986500 0.837143 0.533189
DESI-232.6507+80.8392 DC 21.559200 20.495001 19.624701 0.249221
DESI-233.2341+50.1953 DC 20.161400 18.712799 17.371201 0.967695 0.565465
DESI-234.8063+11.7178 DC 22.401800 20.671200 19.042400 0.908664 0.571326
DESI-235.0039+32.6092 DC 20.491400 19.302200 18.556499 0.407860 0.298950
DESI-235.2734+07.5424 DC 18.789101 17.259701 16.393000 0.582683 0.248106
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DESI-235.5208+40.3319 DC 20.694201 19.191200 18.206301 0.867596 0.456826
DESI-236.5762+48.3642 DC 18.795000 17.367399 16.552999 0.237825 0.210951
DESI-236.5969+23.9051 DC 19.082500 17.477301 16.616600 0.517816 0.305052
DESI-237.7649+06.8422 DC 21.037901 19.079000 17.898600 0.455548 0.496688
DESI-238.0854+61.6594 DC 20.885200 19.131100 17.815001 0.368038 0.460454
DESI-238.4959+16.3935 DC 19.809099 18.089300 17.072399 0.996827 0.383754
DESI-238.5690+04.7276 DC 22.305500 21.075600 19.495199 0.999676 0.539438
DESI-238.6455+44.3415 DC 22.902201 21.147301 19.592899 0.215910 0.573828
DESI-238.6575+46.1560 DC 21.631599 20.485500 18.797001 0.527954 0.729846
DESI-239.7952+07.5133 DC 20.883900 19.024200 17.854601 0.115816 0.449204
DESI-241.7346+42.1102 REX 20.861700 20.454000 19.272800 0.995119 0.892443
DESI-241.7375+18.1017 DC 19.446400 18.271900 17.511000 0.981330 0.225800
DESI-241.8696+05.8963 DC 20.870199 19.711201 18.621201 0.866358 0.590925
DESI-242.2528+04.4242 DC 19.851400 18.386999 17.505899 0.412463 0.283520
DESI-244.5857+54.5052 DC 22.907101 21.431601 19.680599 0.545168 0.361614
DESI-246.0592+10.6100 DC 21.087200 19.163300 17.670099 0.993443 0.623477
DESI-246.4202+33.2659 DC 23.683100 21.478001 19.793100 0.751091
DESI-246.6316+49.1584 DC 20.834600 19.454500 18.573601 0.634634 0.277740
DESI-247.9945-01.6681 DC 20.738001 19.472700 18.159500 0.717087
DESI-248.9636+46.8071 DC 21.797300 20.736799 19.244801 0.394251 0.540478
DESI-249.0881+27.7159 DC 19.846300 18.069799 17.081800 0.991750 0.334184
DESI-250.4830+66.2103 DC 21.748400 20.035900 18.723700 0.576250
DESI-250.8015+21.3635 DC 21.860800 20.498400 19.402201 0.497983 0.482624
DESI-251.4915+22.9241 DC 21.651899 20.138201 19.319201 0.534608 0.337094
DESI-251.7677+11.2970 REX 19.458799 18.371099 17.518900 0.999993
DESI-251.8574+09.6103 DC 20.280199 18.578300 17.668301 0.989256
DESI-252.1292+63.7872 DC 21.655600 20.156200 18.504801 0.993632 0.530186
DESI-253.2568+30.8665 DC 21.117901 19.438900 18.299700 0.371893 0.516889
DESI-254.2942+31.8480 REX 21.194401 19.674999 18.672899 0.996658 0.391537
DESI-255.9749+41.6783 DC 20.488199 18.690701 17.691799 0.292811 0.412766
DESI-256.2179+07.8065 DC 19.921400 17.953600 16.964100 0.371922
DESI-256.7414+25.8919 DC 22.365299 21.174000 19.403400 0.207513 0.595264
DESI-257.0428+11.8169 DC 19.848000 18.687201 17.627399 0.937435 0.546026
DESI-259.6311+23.7908 REX 21.208300 20.146500 18.978100 0.993192 0.605899
DESI-259.8396+24.6880 DC 21.424400 19.631001 18.431900 0.999883 0.489402
DESI-261.7825+13.0155 DC 21.434299 19.480301 18.213699 0.298066
DESI-264.2946+26.8373 DC 20.864901 19.064301 18.105900 0.959792 0.420782
DESI-266.3918+27.2260 DC 22.715799 20.945900 19.269600 0.193301
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Table 3 (continued)
Name Type mag g mag r mag z Probability z
DESI-267.9412+43.5847 DC 22.603901 20.771799 18.943001 0.280009 0.741756
DESI-267.9501+43.5780 DC 22.803801 21.219200 19.469900 0.741826
DESI-270.2102+35.8525 DC 23.512100 21.455099 19.485300 0.938734
DESI-270.4979+48.3192 DC 19.678400 17.865101 16.808800 0.883055 0.402005
DESI-270.5244+35.2017 DC 19.426399 17.736799 16.909300 0.993449
DESI-273.3831+34.2652 DC 18.533300 17.141001 16.299999 0.101677
DESI-273.6883+54.7764 DC 21.278000 19.369101 18.121799 0.524184
DESI-274.3781+42.3118 DC 21.724100 20.098900 18.634001 0.512733 0.579267
DESI-275.2007+40.0650 DC 22.975700 21.674900 19.963699 0.772794
DESI-276.8661+51.8599 DC 22.090599 20.316401 18.381300 0.774602
DESI-277.7776+57.3732 DC 22.986401 21.499001 19.628700 0.130534
DESI-279.6919+47.5645 DC 20.660900 18.820000 17.819799 0.968885
DESI-281.6950+76.1017 DC 21.573601 20.083099 18.429199 0.998289
DESI-282.8164+66.4911 DC 22.313101 20.427799 18.766899 0.830312
DESI-283.8139+45.1750 DC 21.721600 20.657900 19.308701 0.807943
DESI-286.9816+69.1405 DC 18.761900 17.404499 16.472700 0.355979
DESI-290.9468+61.3182 DC 21.829500 19.856300 18.458300 0.913895
DESI-291.7549+66.7310 DC 21.961201 20.413300 18.752701 0.304067
DESI-291.8967+54.2998 DC 23.056601 21.089600 19.567200 0.494956
DESI-296.6448+60.3651 DC 19.361200 17.962000 17.058701 0.933789 0.285382
DESI-308.8072+00.7818 DC 22.547501 20.889999 19.734200 0.586660 0.393258
DESI-310.9666+03.2223 DC 20.180401 18.671400 17.772301 0.147317 0.305112
DESI-313.3618-09.2758 DC 20.462400 18.486000 17.441000 0.453748
DESI-314.7376+04.7259 DC 22.200701 20.736700 18.992500 0.419709 0.593895
DESI-315.3295+02.2958 DC 23.221600 22.064400 19.807199 0.668607 0.748082
DESI-319.1672-01.5035 DC 19.696501 18.548901 17.781601 0.255291 0.162711
DESI-319.4948-00.7468 REX 21.584101 20.882999 19.686701 1.000000 0.386498
DESI-319.5281+16.9379 DC 22.747801 21.119900 19.641800 0.733850 0.660973
DESI-320.1446-11.1251 DC 22.463100 20.666300 19.207001 0.471888 0.587718
DESI-320.8584+01.8867 DC 20.647100 18.778000 17.372801 0.386197 0.524880
DESI-321.3061-00.0295 DC 21.846500 20.824900 19.489300 0.151679
DESI-321.5604+09.8332 DC 22.877701 20.909000 19.023899 0.506888 0.569139
DESI-322.6011-61.9086 REX 21.379601 20.546600 19.375000 0.737151
DESI-326.7119-43.0078 REX 21.361401 20.580099 19.289101 0.996684
DESI-327.4249-44.1038 REX 21.114099 19.991800 18.966900 0.999994
DESI-327.4427-00.3822 REX 21.053900 19.406200 18.154200 0.363436 0.566031
DESI-329.5066+06.6401 DC 21.433800 19.811701 18.727200 0.672635 0.504423
DESI-330.1481+23.6703 DC 21.759399 20.267099 18.531700 0.106683 0.662871
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Table 3 (continued)
Name Type mag g mag r mag z Probability z
DESI-330.1499+07.1124 DC 19.685801 18.055099 17.153900 0.174723 0.363344
DESI-330.4536+01.8039 DC 20.926599 19.129299 18.144400 0.886538 0.453433
DESI-331.9712-00.6607 DC 22.182100 20.252001 18.917801 0.100396 0.537202
DESI-333.8922-46.6457 REX 22.169800 20.563200 19.748501 0.343180
DESI-334.2188-08.9595 DC 20.167700 18.649599 17.583200 0.998136 0.312651
DESI-334.5268+20.8617 DC 18.604700 17.233200 16.422600 0.892868 0.198144
DESI-334.7964+08.9935 DC 21.427200 20.534599 19.684999 0.164909
DESI-335.2071-11.9607 DC 20.170601 18.409401 17.493601 0.359080
DESI-336.7102+15.1795 DC 22.250601 20.705799 19.152700 0.590763 0.505907
DESI-338.1775+01.6182 DC 21.481600 19.872400 18.989300 0.348386 0.410119
DESI-338.9341+07.7338 DC 21.304701 19.415199 18.203199 0.699891 0.491928
DESI-340.0966+26.9614 DC 18.574100 17.024599 16.146900 0.999928 0.267124
DESI-340.6218+03.2048 DC 22.963200 21.553499 19.664200 0.944897 0.573828
DESI-341.2747+00.6718 REX 21.266600 20.124901 19.058800 0.371785 0.642586
DESI-341.8329+18.0226 DC 19.493200 18.041599 17.137699 0.631623 0.300041
DESI-342.0957+01.8350 DC 21.639500 19.840200 18.481899 0.271846 0.514977
DESI-342.2726+19.8035 DC 22.915001 21.487000 19.866800 0.310446 0.489197
DESI-344.5905+05.0181 DC 22.428699 20.995199 19.093500 0.953627 0.692262
DESI-344.9569+12.0924 DC 21.198200 19.836000 18.541599 0.864127 0.256796
DESI-344.9861-02.7461 DC 21.462500 19.809200 18.829399 0.965367 0.404706
DESI-345.8679+08.9273 DC 20.852699 19.162201 17.718201 0.958475 0.555921
DESI-346.6288+27.4720 DC 22.641100 20.865101 19.477600 0.469271 0.526393
DESI-346.7222-12.6443 DC 19.717501 17.871599 16.913099 0.998147
DESI-346.7984-12.4431 DC 20.657101 19.044100 18.207899 0.242569
DESI-347.1009+28.9983 DC 22.709801 21.027100 19.546600 0.998938 0.395286
DESI-347.3571+28.3380 DC 20.531000 19.035200 18.137100 0.761114 0.306069
DESI-347.7996-09.4026 DC 21.447901 19.644699 18.199200 0.944508 0.637634
DESI-348.1504-03.4410 DC 19.067499 17.491100 16.608700 0.999880 0.329801
DESI-348.2452+04.8615 DC 19.241501 17.544100 16.590500 0.179137 0.338228
DESI-348.3888-00.0460 DC 22.979900 21.551701 19.805500 0.122662 0.564265
DESI-349.3386+14.7537 DC 20.549900 18.617500 17.525999 0.360376 0.454949
DESI-349.5061+13.3835 DC 21.831900 19.963400 18.277901 0.738692 0.557062
DESI-349.8902-01.1028 DC 21.180599 20.268400 19.217100 0.902811 0.571237
DESI-349.8938+11.8378 DC 22.064100 20.227699 18.973400 0.999982 0.520634
DESI-350.0271-12.0343 DC 20.394899 18.580099 17.621300 0.832080
DESI-350.1155-00.5958 DC 21.997200 20.111500 18.793900 0.718215 0.466795
DESI-350.2503-13.4958 DC 21.578100 20.022800 18.551300 0.981861
DESI-350.8416+10.7701 DC 21.377399 19.609699 18.369301 0.997623 0.516646
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Table 3 (continued)
Name Type mag g mag r mag z Probability z
DESI-351.8760-10.4864 DC 20.819401 19.145100 18.268801 0.536370 0.388196
DESI-352.2239+00.0936 DC 21.053200 19.268000 18.232599 0.714291 0.439047
DESI-352.9172-10.0133 DC 19.635599 18.128201 17.299601 0.997780 0.213680
DESI-353.1493-00.0513 DC 21.848900 19.975800 18.773100 0.972889 0.591702
DESI-353.2414+07.2878 DC 21.267200 19.817200 18.956100 0.178202 0.295598
DESI-355.1190+29.7964 DC 21.219299 19.442801 18.208200 0.994474 0.495636
DESI-355.2734+24.1552 DC 18.113300 16.558399 15.720000 0.370393 0.253113
DESI-355.7900-13.8140 DC 22.477200 20.388201 18.638500 0.965578
DESI-356.4023+14.0221 DC 19.595400 18.307600 17.415501 0.238232 0.224730
DESI-356.8749-00.1896 DC 21.436501 20.211000 18.633699 0.589079
DESI-357.3211-04.4758 DC 21.260901 19.641001 18.339800 0.431343 0.706978
DESI-358.0861+18.1055 DC 20.880100 19.336399 18.493200 0.756113 0.276060
DESI-358.4109-13.2745 DC 21.312000 19.697599 18.613199 0.677982
DESI-358.5111-10.0359 DC 19.955601 18.115299 17.169901 0.000000 0.427123
DESI-358.6999+05.0447 DC 21.784401 20.138201 18.560499 0.997168 0.469066
DESI-359.1421+02.6922 DC 23.007299 21.377501 19.489599 0.574955 0.745473
DESI-359.7217+01.4018 DC 21.334700 19.890499 18.677099 0.930793 0.339804
DESI-359.8831-02.2601 DC 20.836300 18.988899 17.658199 0.451928 0.646195
Note—Three hundred and seventy-nine of the above 700 Grade C lens candidates have spectroscopic
redshifts from SDSS DR16. All redshift uncertainties < 3.9× 10−4.
